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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

This Pilot Study Technical Memorandum for Operable Unit (OU) 7, Site 16 at Naval Air Station (NAS)
Cecil Field, Jacksonville, Florida, has been prepared by Tetra Tech NUS, Inc. (TtNUS) for Naval Facilities
Engineering Command Southeast (NAVFAC SE) under the Comprehensive Long-Term Environmental
Action Navy (CLEAN) Program, Contract Number N62467-04-D-0055, Contract Task Order (CTO) 0076.
This report describes the activities and results of the in-situ bioremediation and in-situ chemical oxidation
(ISCO) pilot studies, which were conducted to determine the feasibility and effectiveness of the
technologies in addressing contaminated groundwater present at Site 16. The bioremediation pilot study
was conducted from July 16, 2007 through October 30, 2007 in accordance with the Pilot Study Work
Plan for In-situ Bioremediation at OU 7, Site 16, (TtNUS, 2007a). The ISCO pilot study was conducted
from April 23, 2008 through July 28, 2008 in accordance with the Pilot Study Work Plan for In-situ
Chemical Oxidation at OU 7, Site 16, (TtNUS, 2008). A Direct-Push Technology (DPT) investigation was
also conducted after the pilot studies were completed, in order to verify that the trichloroethene (TCE)
plume at Site 16 was well-delineated. The DPT investigation was completed in March 2009 in
accordance with the DPT Investigation Work Plan (TtNUS, 2009).

1.2 IN-SITU BIOREMEDIATION PILOT STUDY SCOPE AND OBJECTIVE

The purpose of this pilot study was to determine the effectiveness of an in-situ remediation technology at
Site 16, specifically at monitoring well CEF-016-461. Sodium lactate and sodium bicarbonate were
injected into the subsurface of Site 16 via a groundwater recirculation application to promote anaerobic
degradation of Trichloroethene (TCE) and its daughter products at Site 16.

13 IN-SITU CHEMICAL OXIDATION PILOT STUDY SCOPE AND OBJECTIVE

The purpose of this pilot study was to determine the effectiveness of ISCO technology in reducing the
concentrations of TCE and its daughter products at Site 16. The pilot study was conducted approximately
10 feet southwest of the in-situ biological stimulation conducted in the area of monitoring well CEF-016-
461. During the ISCO pilot study, hydrogen peroxide was injected into the subsurface at Site 16 via

groundwater recirculation to oxidize TCE and its daughter products.

14 PILOT STUDIES RESULTS

In both the in-situ bioremediation pilot study and the in-situ chemical oxidation pilot study, the remediation

technologies were found to be inappropriate due to the formation of precipitates within the injection wells.

011012/P 1-1 CTO 0076
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The likely cause of the precipitation is the high concentration of dissolved iron within the groundwater at
Site 16. As shown on Tables 1-1 and 1-2, sampling at Site 16 has revealed concentrations of dissolved

iron that are much greater than Site 59.

15 DOCUMENT ORGANIZATION

This report describes the activities, evaluation, and conclusions and recommendations for the Site 16
Pilot Study. Section 1.0 is the introduction, which summarizes the scope and objectives of the two pilot
studies and describes the document organization. Section 2.0 provides a description of the design and
operation of the bioremediation pilot study system. Section 3.0 provides a discussion of laboratory results
and field observations from the bioremediation pilot study. Section 4.0 provides a description of the
design and the operation of the ISCO pilot study system. Section 5.0 provides a discussion of laboratory
results and field observations from the ISCO pilot study. Section 6.0 describes the purpose and results of
the DPT investigation that followed the completion of the pilot studies. Conclusions and
recommendations from the pilot studies are discussed in Section 7.0. The appendices include
information from pilot studies including: operator log sheets, a summary of the data from the operator log

sheets, field geochemical parameter forms, and analytical reports.

011012/P 1-2 CTO 0076



TABLE 1-1

EVALUATION OF GEOCHEMICAL CONDITIONS AT SITE 59 AND SITE 16

PILOT STUDY TECHNICAL MEMORANDUM

OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Date 2/28/1999 4/28/1999 1/28/2006 7128/2006 7128/2006 1/23/2007 3/6/2007
Site / Well Site 16 Site 59
CEF-016-45/461 CEF-059-NG-12D

Parameters Before Air Sparging After Air Sparging Before Recirculation After Recirculation
Total Organic Carbon (TOC) mg/L 234 16.1 NA NA 11 41.6 30
Ethene Ho/L 6U 10.2 0.22 6U 0.067 84 53
Ethane Ho/L 5.4 0.21 ND ND 0.027 0.11 0.034
Methane Hg/L 6U 15.1 0.65 0.62 270 1200 1400
Field CO2 mg/L 105 101 400 600 105 300 290
Field DO mg/L 0 0.1 0 0 1 0.6 1
Field Hydrogen Sulfide (H2S)| mg/L 0 ND 0 0 ND 2 2
Field Alkalinity mg/L NA 104 NA 2.5U <10 120 140
Field Ferrous Iron (Fe?") mg/L 51 3.3 5 5.6 0.74 0.44 0.34
Dissolved Iron Hg/L 12,200 12,500 72,400 80,700 796 115 79.4
Dissolved Manganese Hg/L 88.4 83.7 543 480 3.8 1.7 17
Sulfate mg/L 16.2 ND 823 757 214 9.1 8.2
Chloride mg/L 79.5 63.5 10.4 24.2 9.9 14.8 10.5
Sodium mg/L NA NA NA NA 4.2 208 166
pH S.u. 4.18 431 3.73 3.67 4.62 6.73 6.51
ORP mv 235 246.3 161.6 231.2 78 -272.3 -239.6
Spec. Cond. mS/cm 0.265 0.217 0.898 0.799 0.045 1.295 0.874
TCE Ho/L 719,750 978,000 682 983 2,160 0.81 28.1
1,2-Cis-DCE Hg/L 05U 1130 05U 05U 05U 58 123
1,2-Trans-DCE pg/L 05U 05U 05U 05U 05U 14 1.3
vC Ho/L 05U 05U 05U 05U 05U 75 74.1
Notes:

NA - Not Analyzed
ND - Not Detected
mg/L - milligrams per liter

mS/cm - millisiemens per centimeter

mV - millivolts

ug/L - micrograms per liter
S.U. - standard units

TCE - Trichloroethane
DCE - dichloroethene

ORP - oxidation/reduction potential




TABLE 1-

2

COMPARISON OF GEOCHEMICAL CONDITIONS AT SITE 16 TO SITE 59
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Site 16 Site 59 Site 16
After Air Before compared Comparison / Impact
Parameters Sparging | Recirculation | tO0 Site 59

Total Organic

Carbon (TOC) mg/L NA 11 NA NA

Ethene ug/L 0.22 0.067 ~Same [Difference does not warrant any changes.

Ethane ug/L ND 0.027 Higher |Difference does not warrant any changes.
Site 16 is more of an oxidizing environment. Site 59 was more of a

Methane ug/L 0.635 270 Lower reducing enviroment. Probably will need more fermentation to drive to
anaerobic conditions
Site 16 has a greater CO2 concentration. The greater CO2

Field CO2 mg/L 500 105 Higher |concentration is most likely related to the low pH of the site. Site 16
will need more pH adjustment.

Field DO mg/L ND 1 NA Difference does not warrant any changes.

Field Hydrogen .

Sulfide (H2S) mg/L ND ND NA Difference does not warrant any changes.
Site 16 has a lower alkalinity concentration. The lower alkalinity

Field Alkalinity mg/L ND <10 Lower concentration is most likely related to the low pH of the site. Site 16
will need more pH adjustment.
Site 16 has greater iron concentrations which may compete as an

Fiezlij Ferrous Iron mo/L 53 0.74 Higher ‘electron acceptor suggestling more lactate is requirgd. However, The

(Fe*) increased Iron concentration my also serve as a mineral source to
support abiotic dechlorination.
Site 16 has greater iron concentrations which may compete as an

Dissolved Iron ug/L 76,550 706 Much Higher _electron acceptor suggest_lng more lactate is reqwr_ed. However, the
increased Iron concentration my also serve as a mineral source to
support abiotic dechlorination.
Site 16 has greater Mn concentrations which may compete as an

Dissolved ug/L 5115 38 Much Higher ‘electron acceptor sugges.tlng more lactate is requlred. However, the

Manganese increased Mn concentration my also serve as a mineral source to
support abiotic dechlorination.
Site 16 has greater Sulfate concentrations which may compete as an

Sulfate mg/L 790 214 Much Higher _electron acceptor suggestlng more lactate is reqwred._ However, the
increased sulfate concentration my also serve as a mineral source to
support abiotic dechlorination.

Chloride mg/L 17.3 9.9 Higher Difference does not warrant any changes.

Sodium mg/L NA 4.2 Lower NA

pH S.uU. 3.7 4.62 Lower The lower pH at 16 will require much more pH adjustment (~ 10X).

ORP my 196.4 78 Higher ORB is greater than at 59. Site 16 will need more lactate fermentation
to bring ORP down.

Specific Specific conductivity is most likely high because of the increased iron

Cznductivit mS/cm 0.8485 0.045 Higher |and sulfate desorption into the GW. The concentration is however still

Y slighty less than the concectration at the end of the PS at 59.

TCE ugiL 832.5 2.160 Lower TQE concentration is less at 16 than at 59 which would indicate a
slightly less of a demand for lactate.

1,2-Cis-DCE Ha/L ND ND NA No daugther products at either site.

1,2-Trans-DCE Ha/L ND ND NA No daugther products at either site.

VC Ha/L ND ND NA No daugther products at either site.

Notes:

NA - Not Analyzed
ND - Not Detected

mg/L - milligrams per liter

mS/cm - millisiemens per centimeter

mV - millivolts

ug/L - micrograms per |
S.U. - standard units
TCE - Trichloroethane
DCE - dichloroethene

ORP - oxidation/reduction potential
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2.0 IN-SITU BIOREMEDIATION PILOT STUDY SYSTEM DESIGN AND OPERATION

2.1 BIOREMEDIATION RATIONALE

The target mechanism of the bioremediation study was reductive dechlorination, which is one of several
processes by which chlorinated volatile organic compounds (VOCs) are transformed to environmentally
innocuous compounds. In the presence of the appropriate bacteria, a suitable electron donor, and
favorable geochemical conditions, microbial reductive dechlorination can occur. This microbial process
occurs under anaerobic (oxygen-deficient) conditions where organic carbon is fermented and produces
hydrogen. In the presence of hydrogen, TCE can be reduced to dichloroethene (DCE). DCE can then be
reduced to vinyl chloride (VC). Subsequently, VC can reduce to ethene or ethane and eventually to

carbon dioxide, water, and chloride ions via mineralization.

The bioremediation baseline conditions for TCE, DCE, and VC at Site 16 describe the state of the
contamination onsite before reductive dechlorination was initiated. These concentrations can be seen on

Figure 2-1.

2.2 BIOREMEDIATION PROCESS DECRIPTION

The pilot study equipment and chemical feed systems were housed in a mobile trailer. The pilot study

system consisted of the following components:

e Extraction well (EW-1).

e Extraction well pump (P-1).

e Sodium lactate feed pump (P-2) and chemical feed tank (T-1).

e Sodium carbonate feed pump (P-3) and chemical feed tank (T-2).
e  Static mixer (SM-1).

e Injection well (IW-1).

e Recirculation flow meter (FQI-1 and FI-1).

e Flow control valves.

e Pressure gauges.

Groundwater was pumped from the extraction well via a submersible well pump, through a 5-micron filter,
and then to the pilot study system for amendment dosing. Groundwater extraction flow rates were
manually controlled by a flow control valve. Concentrated stock liquid sodium lactate was diluted with
water in a chemical feed tank to a concentration of 200 grams per liter (g/L). Sodium carbonate was

mixed into water in a chemical feed tank to achieve a concentration of 62.4 g/L. Sodium lactate and

011012/P 2-1 CTO 0076
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sodium carbonate were injected via chemical feed pumps into the extracted groundwater and
subsequently mixed through an in-line static mixer. The mixture was then conveyed to the injection well
to be circulated through the system. Operation and maintenance of the system was scheduled to be
conducted twice weekly and chemical solution tanks were to be refilled as needed. The target
recirculation rate of the system was 3 gallons per minute (gpm). The system was constructed to treat

contaminated groundwater identified at a nominal depth of 34 feet below ground surface (bgs).

Figure 2-2 shows the layout of the treatment system and the study wells. Figure 2-3 is a piping and

instrumentation diagram (P&ID) of the bioremediation pilot study system.

2.3 WELL INSTALLATION

This section summarizes the well installations completed for the bioremediation pilot study. Injection well
(IW-1), extraction well (EW-1), and monitoring wells (MW-1, MW-2, and MW-3) were installed for the pilot
study during the week of June 11, 2007. Existing well CEF-016-461 (32 feet bgs) was also used as a

monitoring well for the pilot study.

The five new wells were installed using hollow stem auger (HSA) methods. IW-1 and EW-1 were installed
to a depth of 34 feet bgs with 10-foot-long 0.01-inch slotted screens. Screen and riser piping was 4-inch
Schedule 40 threaded polyvinyl chloride (PVC). Monitoring wells MW-1, MW-2, and MW-3 were installed
to a depth of 32 feet bgs with a 5-foot long 0.01-inch slotted screen. Screen and riser piping were 1-inch
Schedule 40 threaded PVC. All wells were installed with flush-mounted casings. After installation, the
wells were developed to remove fines. Details for the extraction and injection well are provided in
Figures 2-4 and 2-5.

2.4 STARTUP/OPERATION

The study began with the startup of the groundwater recirculation phase on July 19, 2007. Chemical
solutions were prepared and the injection wells were tested, but no chemicals were injected. After
operation of the recirculation system for five days, the sodium carbonate feed pump was activated on
July 24, 2007. After approximately one week of sodium carbonate addition, a precipitate formed, clogging
the injection well and in-line screens. After the injection well and in-line screens were cleaned and
groundwater recirculation resumed, additional situations occurred which extended the startup process for

various reasons. They are noted as follows:
e August 1, 2007 to August 29, 2007 - A precipitate clogged the injection well, halting operation and the

start of sodium lactate injection. The injection well was cleaned and precipitate was removed. The

system was then operated in recirculation mode to clear the area around the injection well. In

011012/P 2-2 CTO 0076
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addition, the flow path of the groundwater through the process equipment was reversed to attempt to

clear precipitate from the subsurface surrounding the injection well.

e August 29, 2007 to September 4, 2007 — Forward recirculation flow resumed. A bleed valve was

installed to reduce flow at the injection well. Sodium carbonate solution injection restarted.

e September 4, 2007 to October 8, 2007 — Sodium carbonate solution was injected at a reduced rate.
Numerous system shutdowns occurred, limiting the quantity of sodium carbonate and sodium lactate
solution injected and the duration of groundwater recirculation time. Precipitation at the injection well

and in-line filter were the primary cause of system shutdown.

e October 8, 2007 to October 25, 2007 — The sodium lactate chemical addition was restarted.
Numerous system shutdowns occurred, which limited the amount of sodium carbonate injected and
the duration of groundwater recirculation time. The injection and extraction wells were washed and
surged in an effort to improve flow rates. Precipitation at the injection well and in-line filter were the
primary cause of system shutdowns. On October 25, 2007 the precipitated material seeped to the

ground surface in the injection well area. At this time, the system was shut down indefinitely.

2.5 CHEMICAL ADDITION

The Pilot Study Work Plan for In-Situ Bioremediation (TtNUS, 2007a) described the addition of chemical
amendments and the respective quantities that were to be injected to facilitate favorable conditions for
reductive dechlorination; however, because the pilot study was unable to operate without forming a
precipitant, these quantities were not met. The following describes the proposed and actual injection

guantities of sodium lactate, sodium carbonate, and bacterial inoculum:

According to the work plan, injection of approximately 800 pounds (Ibs) of sodium lactate into
groundwater was initially planned during the pilot study. However, due to the many system shutdowns
described in Section 2.4, approximately 145 Ib of sodium lactate were injected throughout the duration of
the pilot study.

According to the work plan, injection of approximately 4,000 Ibs of sodium carbonate into groundwater
was initially planned during the pilot study. However, due to the numerous system shutdowns described
in Section 2.4, approximately 640 lbs of sodium carbonate were injected throughout the duration of the
pilot study.

Dehalococcoides (DHC) bacterial inoculum was to be injected during the bioremediation pilot study, as

described in the work plan. DHC injection was to occur once the following target conditions were met:
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dissolved oxygen (DO) less than 0.2 milligrams per liter (mg/L), oxidation-reduction potential (ORP) less
than -75 millivolts (mV), and pH between 6 and 8.5. Because the pilot study injection well clogged and

numerous other system shutdowns occurred, DHC was not injected during the pilot study.

2.6 FIELD SAMPLING AND MONITORING

According to the work plan, the study wells were scheduled for a series of eight sampling events.
However, because the pilot study did not progress to steady-state operation of the system, only baseline
sampling was performed. Table 2-1 summarizes the samples that were collected during the baseline
sampling event. Analyses of groundwater samples were performed by Accutest Laboratories. These
analyses included tests for VOCs, iron, manganese, sodium, chloride, nitrate, nitrite, orthophosphate,
sulfate, and total organic carbon (TOC). Since sampling events subsequent to the baseline sampling

event were not performed, trends of contaminant data are not available.

During the startup/operation effort, TtNUS personnel visited the system and a daily log sheet was filled
out for each visit. The following operating information was recorded on the log sheets: groundwater
elevation, pH, DO, ORP, chemical use, process pressures, and recirculation rate. Copies of the operator

log sheets are included in Appendix A.
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TABLE 2-1

GROUNDWATER SAMPLING AND ANALYSIS SUMMARY - BIOREMEDIATION PILOT STUDY

PILOT STUDY TECHNICAL MEMORANDUM

OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

LABORATORY ANALYSES FIELD TESTS
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Event 1 - Baseline Samples - July 11 through 16, 2007

CEF-16-EW-1 CEF-16-GW-EW-01 . . . . . . . . .

CEF-16-1W-1 CEF-GW-IW-01_20070713 . . . . . . . . . . . . . .

CEF-16-1W-1 CEF-16-1W-01-20070716 . B . o . . .

CEF-16-MW-1 CEF-16-GW-MW-1-01 . . . . . . . . . . . . . .

CEF-16-MW-2 CEF-16-GW-MW-2-01 . . . . . . N o .

CEF-16-MW-3 CEF-16-GW-MW-3-01 . . . . . . . . .
Notes:

1 Dissolved gases include ethane, ethene, methane, and acetylene.
2 Miscellaneous anions include chloride, fluoride, sulfide, sulfate, nitrate, nitrite, chloride, sulfate, orthophosphate.
3 Metabolic Acids include acetic, butanoic, hexanoic, i-hexanoic, i-pentanoic, lactic, pentanoic, propionic, and pyruvic acid.
TOC - total organic carbon
VOC:s - volatile organic compounds.
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3.0 BIOREMEDIATION PILOT STUDY RESULTS AND DISCUSSION

3.1 OPERATION OF PILOT STUDY

As mentioned in Section 2.0, the pilot study did not progress past the startup phase due to injection
problems associated with fouling of the injection well and in-line filter. The groundwater recirculation
system operated most effectively when no chemical amendments were added to the groundwater
recirculation line. A precipitate formed after approximately one week of sodium carbonate addition,
clogging the injection well and in-line screens. It is assumed that the dissolved metals present in
groundwater formed insoluble precipitates after the sodium carbonate solution was added. This
precipitate continued to form and foul the injection well until the pilot study operation ceased due to the
difficulty in maintaining recirculation flow. Throughout the pilot study, maintenance of the in-line filters

and injection well was performed to enable operation of the pilot study system.

3.2 FIELD MEASUREMENTS

Field measurements for system operation and groundwater geochemistry were recorded on the operator
log sheets. Field parameters including DO, pH, and ORP were monitored to evaluate the geochemical

influences of the bioremediation pilot study. These results are summarized on Table 3-1.

A plot of DO levels through the course of the study in the extraction well, injection well, and study
monitoring wells is presented in Figure 3-1. Injected quantities of sodium carbonate and sodium lactate
solutions were plotted on a second y-axis to compare the affects of amendment injection to DO values.
DO concentrations in each well were influenced by the injection of sodium lactate solution and
groundwater recirculation. DO in study wells decreased to less than 1 mg/L at the end of the study,
compared to values ranging from 5.35 to 8.71 mg/L at the beginning of the study. The reduction in DO
during the study indicates an anaerobic environment within the study area, which is essential for reductive
dechlorination processes.

ORP observations are shown on Figure 3-2. ORP values from July 30, 2007 through August 3, 2007
decreased significantly following sodium lactate injection, indicating a reducing environment. Thereafter,
ORP values fluctuated within study wells, and no trends or correlation with amendment injections were
found.

Figure 3-3 shows the corresponding raise in study well pH values during the study. Study well pH values
were most influenced from July 25, 2007 through July 30, 2007, when sodium carbonate injection raised
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the pH in study wells. Following initial increases, pH values returned near the initial respective values

once carbonate addition ceased.

3.3 LABORATORY RESULTS

Groundwater monitoring events were not performed subsequent to the July 13, 2007 baseline sampling
event because of the difficulties in operating the system. Because of the limited analytical data available,
a trend analysis of groundwater sampling results was not performed. The results from the baseline

sampling event are summarized in Table 3-2. Laboratory analytical reports are provided in Appendix B.

3.4 WATER LEVELS

Depth to groundwater measurements were collected from extraction well EW-1, injection well IW-1, and
study monitoring wells MW-1, MW-2, MW-3, and MW-46l. The data is included in Table 3-1 and plotted
on Figure 3-4. The water level elevations were examined for the effects of draw-down and mounding as

a result of the groundwater extraction and injection process.

3.5 DISCUSSION

The precipitate that formed during the pilot study did not allow for the intended operation of the pilot study
system. The precipitate frequently fouled the area around the injection well and the in-line filters of the
pilot study recirculation system. The high levels of dissolved iron in extracted groundwater and at the
injection well were likely the primary contributors to the formation of precipitates. It is believed the
addition of sodium carbonate solution temporarily raised the pH of groundwater enough to cause metals
to precipitate. The metals precipitated to the point where the precipitate negatively impacted the

performance of the pilot study and it was not feasible to continue operations.
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TABLE 3-1

SUMMARY OF OPERATOR LOG DATA - BIOREMEDIATION PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM

OPERABLE UNIT 7,
NAVAL AIR STATION CECIL FIELD

SITE 16

JACKSONVILLE, FLORIDA

PAGE 1 OF 2

Date 7/20/2007 | 7/23/2007 | 7/25/2007 | 7/27/2007 | 7/30/2007 | 8/1/2007 | 8/2/2007 | 8/3/2007 | 8/6/2007 | 8/8/2007 | 8/10/2007 | 8/13/2007 | 8/15/2007 | 8/17/2007 | 8/20/2007 | 8/22/2007 | 8/24/2007 | 8/27/2007 | 8/29/2007 | 9/7/2007
EW-1 Units
Depth to Water feet 9.02 9.02 9.34 9.04 9.03 8.60 - 8.34 8.78 10.21 9.02 9.04 9.12 8.81 8.64 8.84 9.08 10.11 9.86 8.59
Dissolved Oxygen mg/L 6.71 5.98 3.86 6.18 5.91 0.32 0.1 2.03 0.29 0.55 0.26 0.24 0.39 0.26 - 0.26 0.95 0.24 0.26 0.53
pH S.U. 3.15 3.15 3.99 6.99 3.61 3.49 -- 3.43 3.36 3.41 3.44 3.42 3.52 3.41 -- 3.58 3.49 34 3.38 4.26
Oxidation/Reduction Potential mV 316.5 320.1 320 320.3 349.1 278.2 - -14.4 309.4 308.5 3234 322.1 328 323.4 - 316.8 293.6 320.6 3234 282.1
Specific Conductivity uS/cm 1.109 1.111 1.899 1.111 1.109 0.754 -- 1.177 0.858 1.017 1.211 1.224 0.851 1.222 - 1.028 1.07 1.219 1.224 1.538
IW-1 Units |-
Depth to Water feet 9.60 9.59 8.99 9.62 9.59 8.10 8.99 8.69 8.67 8.13 9.10 9.11 8.95 8.74 9.38 9.80 10.04 9.99 9.84 8.40
Dissolved Oxygen mg/L 5.35 6.01 4.88 4.1 5.54 0.48 0.4 1.49 0.3 1.81 1.86 1.6 0.89 1.31 - 0.27 1.18 1.19 0.94 1.19
pH S.U. 3.23 3.25 5.99 5.96 6.99 3.84 -- 3.61 3.64 3.18 3.39 3.36 3.86 3.39 -- 3.82 3.73 3.43 3.39 3.48
Oxidation/Reduction Potential mV 358.7 360.4 345.7 360.7 350.9 272 - 19.7 306.6 345.6 316.6 319.4 308.5 321.8 - 280.6 307.6 323.4 326.3 386.4
Specific Conductivity uS/cm 1.433 1.501 1.410 1.429 1.421 1.035 -- 1.245 0.987 1.910 1.141 1.139 1.120 1.136 - 1.203 1.148 1.143 1.146 1.228
MW-461 Units |-
Depth to Water feet 9.31 9.30 9.51 9.33 9.30 8.47 - 8.63 8.21 8.22 8.96 8.94 8.27 8.10 8.47 8.53 8.54 8.60 8.61 8.73
Dissolved Oxygen mg/L 8.8 6.91 3.01 3.21 6.1 0.28 - 2.38 0.18 1.04 0.99 0.8 0.7 0.36 1.69 0.13 1.04 0.29 0.24 0.2
pH S.U. 4.04 3.98 3.89 4.55 4 3.93 - 3.18 3.24 3.62 3.18 3.21 3.69 3.73 3.16 3.24 3.07 3.21 3.18 3.73
Oxidation/Reduction Potential mVv 317 350.6 320.8 320.2 321 153.9 - 144.7 391 336.3 323.1 326.2 288.9 325.5 368.3 453 426.2 316.1 321.2 323.5
Specific Conductivity uS/cm 0.218 0.222 0.220 0.222 0.216 0.629 - 0.693 0.692 1.161 1.122 1.126 1.337 1.130 0.844 1.040 1.208 1.128 1.133 1.221
MW-1 Units |-
Depth to Water feet 9.25 9.23 9.48 9.25 9.24 8.60 - 8.82 8.75 8.68 8.98 8.80 8.60 8.81 8.64 8.90 8.86 9.08 9.07 8.61
Dissolved Oxygen mg/L 5.94 6.01 5.01 3.63 5.46 0.2 0.4 0.42 0.27 1.06 1.04 0.89 0.35 0.42 6.18 0.07 0.89 0.31 0.36 0.51
pH S.U. 3.24 3.26 3.31 5.51 3.01 3.21 - 3.95 3.21 3.15 3.51 3.48 3.3 3.46 35 3.05 3.05 3.42 3.43 3.84
Oxidation/Reduction Potential mV 402.8 361.6 386.6 333.1 366 272.1 -- 25.9 326 409.8 399.5 404.3 364.7 399.8 367.6 459.8 414.8 369.6 366.4 353.5
Specific Conductivity uS/cm 1.240 1.250 1.238 1.300 1.221 1.896 - 1.004 1.596 1.222 1.222 1.218 0.907 1.221 1.333 1.549 1.738 1.222 1.220 0.467
MW-2 Units |-
Depth to Water feet 8.58 8.56 8.80 8.59 8.56 8.35 8.32 8.80 8.22 8.35 8.81 8.80 8.27 8.33 8.39 8.53 8.55 8.68 8.66 8.66
Dissolved Oxygen mg/L 6.52 6.36 4.32 4.01 5.92 0.72 -- 1.71 0.25 0.99 0.98 0.76 0.46 0.27 - 0.25 0.94 0.24 0.18 0.62
pH S.U. 4.04 3.99 3.99 5.58 3.99 4.18 - 3.41 3.97 3.23 3.68 3.63 3.79 3.61 - 3.49 3.19 3.51 3.26 3.08
Oxidation/Reduction Potential mV 324.4 343.3 314.2 340.4 343 221.2 -- 124.6 389.2 355.6 354.1 368.3 288.9 371.6 -- 426.8 421.9 363.2 365.4 421
Specific Conductivity uS/cm 0.125 0.130 0.128 0.130 0.122 0.158 - 0.128 0.534 0.818 0.820 0.809 0.097 0.802 - 1.007 1.074 0.816 0.824 1.145
MW-3 Units |-
Depth to Water feet 8.75 8.73 9.00 8.76 8.74 8.75 - 8.53 8.70 8.90 8.82 8.82 8.72 8.80 8.93 9.00 9.00 9.11 9.10 8.99
Dissolved Oxygen mg/L 8.71 6.76 6.04 2.68 7.01 1.61 0.7 0.69 0.47 1.27 1.48 1.23 0.34 0.91 2.62 3.11 1.27 0.69 0.61 0.31
pH S.U. 3.64 3.81 3.51 5.21 3.3 3.54 - 3.36 3.35 3.19 3.39 3.37 3.66 34 3.28 3.57 3.95 3.36 3.31 3.73
Oxidation/Reduction Potential mV 321.3 351.3 330.3 318.6 331 166.4 -- 111.9 394.4 386.4 379.4 371.4 300.5 373.3 404.2 389.4 290.3 370.4 373.3 370.5
Specific Conductivity uS/cm 1.360 1.440 1.358 1.352 1.371 0.737 - 1.321 0.468 1.370 1.369 1.358 1.420 1.361 0.539 0.706 0.851 1.351 1.362 1.112
System Parameters
Groundwater temperature °C 25.67 25.76 27.69 27.87 24.78 24.81 - 24.68 25.4 25.19 25.18 25.23 26.3 25.21 - 24.58 24.73 25.3 25.23 28.26
Extraction Well Rate gpm 3.5 3.0 3.0 3.0 3.0 3.0 0 /30 3.1 3.2 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.2 3.0 3.0 1.3
Run meter (start of day) hours 7468 7525.6 7574.2 7618 7691.6 7735.9 7756.5 7781 7847.2 7896.6 7940.8 7952.7 7984.7 8030.6 8100.4 8141.7 8187.2 8258.8 8259.9 8475.7
Totalizer gal 1088900 1100000 1107100 1112800 1123100 1131200 1134700 1139100 1151400 1160800 1169300 1169800 1177800 1186700 1199612 1207190 1216049 1230200 1230200 | 1258600
Average Extraction Rate gpm - 3.21 2.43 217 2.33 3.05 2.83 2.99 3.10 3.17 3.21 0.70 4.17 3.23 3.08 3.06 3.25 3.29 0.00 2.19
Pressure 1 (filter influent) psig 30+ 30+ 30+ 30+ 30+ 30++ 30++ 30+ 30+ 30+ 30+ 30+ 30+ 30+ 30+ 30+ 30+ 30+ 30+ 12
Pressure 2 (post-filter) psig 31 30 30 30+ 30 27 30 26 28 27 27 25 27 25 27 28 32 25 40 0
Pressure 3 (effluent) psig 30 30 27 30+ 25 26 29 24 26 25 25 25 25 24 26 26.5 31 25 40 0
Chemical Tank Data
Tank Level, Lactate (start of day) gal 46 40 40 40 40 46 46 46 -- -- -- -- 40 40 40 45 45 40 40 --
Tank Level, Sodium Carbonate (start of day) gal 150 20 20 70 10 150 128 128 -- -- -- -- 128 128 125 125 125 130 130 100
Pump Rate, Lactate (start of day) gph 0.4 0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pump Rate, Sodium Carbonate (start of day) gph 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 0 0 0 0 0 0 0 0 0 0 0 0
Lactate Tank Refilling (solution) gal 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lactate Tank Refilling (water) gal 0 4.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sodium Carbonate Tank Refilling (solid) Ibs 0 65 62.4 41.6 73 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Soda Ash Tank Refilling (water) gal 0 125 120 80 140 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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SUMMARY OF OPERATOR LOG DATA - BIOREMEDIATION PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 2 OF 2

Date 9/10/2007 [ 9/12/2007 [ 9/14/2007 [ 9/19/2007 | 9/26/2007 [9/28/2007 [ 10/1/2007 | 10/4/2007 | 10/8/2007 [ 10/12/2007 [ 10/15/2007 | 10/18/2007 [ 10/22/2007 [ 10/25/2007 | 10/29/2007 | 10/30/2007
EW-1 Units
Depth to Water feet 8.56 8.82 8.95 -- -- 8.21 8.22 7.30 6.79 5.64 6.45 5.54 7.35 6.89 - --
Dissolved Oxygen mg/L 0.57 2.17 2.13 0.5 -- 0.71 1.57 0.78 0.45 0.38 0.87 0.32 0.31 0.34 -- --
pH S.U. 3.56 3.53 3.47 3.52 -- 3.91 3.83 3.72 3.63 3.8 3.92 3.44 3.44 3.43 - --
Oxidation/Reduction Potential mV 358.2 350.7 361.1 319 - 278.1 300.2 306 310.8 248.5 208 2.98 185 321 - -
Specific Conductivity uS/cm 1.574 1.373 0.999 0.94 -- 1.217 1.131 1.086 1.007 1.276 1.284 1.028 0.917 1.161 - -
IW-1 Units
Depth to Water feet 7.85 7.90 7.95 4.76 -- 8.26 8.09 6.31 5.28 5.77 6.45 18.87 7.41 7.00 - --
Dissolved Oxygen mg/L 5.5 1.08 5.52 0.43 -- 1.95 0.61 0.38 0.55 0.39 0.42 0.5 0.33 0.44 -- --
pH S.U. 4.08 4.01 4 3.97 -- 5.91 5.81 0.79 5.27 5.64 6.43 3.77 4.01 5.43 - --
Oxidation/Reduction Potential mV 3735 291.3 298.7 295 - 8.6 -4.8 -123.5 89.9 6.8 -82 282 252 60.4 - -
Specific Conductivity uS/cm 1.202 1.545 1.184 1.005 -- 1.697 1.648 2.138 1.393 1.693 2.341 1.045 0.959 2.035 - -
MW-461 Units
Depth to Water feet 8.88 8.90 8.95 9.12 -- 8.53 8.53 7.62 6.35 6.48 6.70 7.76 6.97 7.07 - --
Dissolved Oxygen mg/L 0.9 0.71 0.58 0.41 - 0.57 0.6 0.57 0.38 0.39 0.54 0.32 0.28 0.32 - -
pH S.U. 3.43 2.94 2.79 2.64 -- 2.81 2.84 2.65 3.56 3.62 3.69 2.64 3.54 2.64 -- -
Oxidation/Reduction Potential mV 244.2 404.1 428.6 459 - 293.8 423.2 457.2 305.3 193.9 260 409 194 428 - -
Specific Conductivity uS/cm 1.289 1.663 1.207 1.253 -- 1.112 1.032 1.054 1.060 1.408 1.072 1.150 1.119 1.376 - -
MW-1 Units
Depth to Water feet 8.71 8.55 8.57 8.95 -- 8.61 8.61 7.70 6.57 6.61 6.82 7.15 7.40 7.27 - --
Dissolved Oxygen mg/L 0.78 0.69 0.54 0.42 - 0.73 0.54 4.74 0.68 0.42 0.46 0.39 0.3 0.37 -- --
pH S.U. 4.07 4 3.71 3.71 - 3.47 3.1 3.2 3.03 3.34 3.29 2.72 2.92 2.78 - -
Oxidation/Reduction Potential mV 264.2 279.9 338.8 275 -- 276.6 367.3 370.1 394.2 303.3 293 366 349 384 - -
Specific Conductivity uS/cm 0.286 0.422 0.308 0.532 - 0.513 0.598 0.616 0.788 1.104 1.166 0.940 1.050 1.444 - -
MW-2 Units
Depth to Water feet 8.66 8.70 8.74 9.00 - 8.43 8.45 7.49 6.30 6.43 6.61 6.79 7.02 6.97 - -
Dissolved Oxygen mg/L 0.67 0.69 0.7 0.38 -- 0.81 0.55 0.63 0.41 0.48 0.41 0.34 0.31 0.37 - --
pH S.U. 3.79 3.17 3.29 3.32 - 3.15 2.89 2.85 3.73 3.73 3.68 2.69 2.74 3.74 - -
Oxidation/Reduction Potential mV 275.1 395 362 337 -- 356.5 404.7 431.7 297.5 209.1 257 372 402 272 - -
Specific Conductivity uS/cm 0.805 1.206 0.794 0.711 - 0.860 0.904 0.852 0.825 1.035 1.058 1.084 1.055 1.707 - -
MW-3 Units
Depth to Water feet 9.02 9.06 9.07 9.25 - 8.90 8.91 8.01 6.77 6.92 7.09 7.18 7.48 7.43 - -
Dissolved Oxygen mg/L 0.67 0.63 0.74 0.78 -- 0.61 0.77 0.65 0.68 0.48 0.49 0.41 0.37 0.33 - --
pH S.U. 3.75 3.05 3.14 3.38 - 3.42 3.19 3.03 3.01 3.32 3.66 2.84 2.94 2.79 - -
Oxidation/Reduction Potential mV 287.6 387.8 398 293 - 272.3 349.4 330.9 366.7 333.1 247.3 290 331 328 -- -
Specific Conductivity uS/cm 0.662 1.020 0.681 0.963 - 0.710 0.684 0.679 0.727 0.891 0.858 0.499 0.737 1.049 - --
System Parameters
Groundwater temperature °C 27.06 25.91 26.63 26.68 -- 27.65 26.09 27.62 27 27.43 26.87 26 25.18 25.36 -- --
Extraction Well Rate gpm 1.2 2.7 2.3 4.3 1.2 1.2 1.1 0.3 1.5 0.9 1.2 3.0 2.3 2.2 1.2 1.2
Run meter (start of day) hours 8543.5 8588.2 8633.7 8752.4 8783.40 8826.8 8898 8967.2 9061.1 9157.5 9226 9297.1 9388.4 9461.5 9462.3 9485.4
Totalizer gal 1263969 | 1272119 | 1278694 | 1305000 |1307800.00f 1311079 | 1315449 [ 1319915 | 1328837 | 1334150 1338800 1346600 1360000 1370400 1370500 1373200
Average Extraction Rate gpm 1.32 3.04 2.41 3.69 1.51 1.26 1.02 1.08 1.58 0.92 1.13 1.83 2.45 2.37 2.08 1.95
Pressure 1 (filter influent) psig 13 14 17 16 6.00 6 7 6 14 9 16 15 10 12 8 10
Pressure 2 (post-filter) psig 4.5 14 17 12 6.00 7 7.5 6 14 9 12 14 8 10 7 6
Pressure 3 (effluent) psig 3 12 14 0 4.00 4.5 6 4 12 7 9 11 6 5 4 5
Chemical Tank Data
Tank Level, Lactate (start of day) gal -- -- -- -- 0 -- -- -- 40 26 35 30 -- 60 -- --
Tank Level, Sodium Carbonate (start of day) gal 55 130 110 -- 40 105 65 20 94 35 40 110 -- 35 -- --
Pump Rate, Lactate (start of day) gph 0 0 0 0 0 0 0 0 0 0.4 0.4 0.4 0.4 0.4 0.4 0
Pump Rate, Sodium Carbonate (start of day) gph 1.6 0 0 0.8 0.8 0.8 0.3 0.6 0.6 0.6 1.6 1.6 1.6 1.6 1.6 0
Lactate Tank Refilling (solution) gal 0 0 0 0 0 0 0 0 0 3 0 0 7.4 1.48 0 0
Lactate Tank Refilling (water) gal 0 0 0 0 0 0 0 0 0 10 0 0 25 5 0 0
Sodium Carbonate Tank Refilling (solid) Ibs 47 0 0 0 46.8 0 0 67 0 60 57.2 20 57 46.8 0 0
Soda Ash Tank Refilling (water) gal 90 0 0 0 110 0 0 130 0 115 110 40 110 90 0

Notes:

mg/L - miligrams per liter

S.U. - standard units

mV - millivolts

uS/cm - microsiemens per centimeter
°C - degree Celcius

DTW - depth to water

gph - gallons per hour

gpm - gallons per minute

psig - pounds per square inch, gauge
gal - gallons

Ib - pound




TABLE 3-2

SUMMARY OF ANALYTICAL RESULTS - BIOREMEDIATION PILOT STUDY

PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA

SAMPLE LOCATION CEF-016-EW-01 CEF-016-IW-01 CEF-016-IW-01 CEF-016-MW-01 CEF-016-MW-02 CEF-016-MW-03
SAMPLE DATE 7/11/2007 7/13/2007 7/16/2007 7/12/2007 7/12/2007 7/12/2007
Volatile Organics (ug/L)

1,1,1-TRICHLOROETHANE 25U 05U NA 5U 54.7J 05U
1,1,2,2-TETRACHLOROETHANE 2U 04U NA 4 U 40 U 04U
1,1,2-TRICHLOROETHANE 25U 05U NA 5U 50 U 05U
1,1-DICHLOROETHANE 25U 05U NA 5U 50 U 05U
1,1-DICHLOROETHENE 25U 05U NA 5U 50 U 05U
1,2-DICHLOROETHANE 25U 05U NA 5U 50 U 05U
1,2-DICHLOROPROPANE 25U 05U NA 5U 50 U 05U
2-BUTANONE 13U 25U NA 25U 250 U 25U
2-HEXANONE 13U 25U NA 25U 250 U 25U
4-METHYL-2-PENTANONE 13U 25U NA 25U 250 U 25U
ACETONE 25U 9J NA 50 U 500 U 17.8J
BENZENE 25U 05U NA 5U 50 U 05U
BROMODICHLOROMETHANE 25U 05U NA 5U 50 U 05U
BROMOFORM 25U 05U NA 5U 50 U 05U
BROMOMETHANE 5U 1U NA 10U 100 U 1U
CARBON DISULFIDE 5U 1U NA 10 U 100 U 110
CARBON TETRACHLORIDE 25U 05U NA 5U 50 U 05U
CHLOROBENZENE 25U 05U NA 5U 50 U 05U
CHLORODIBROMOMETHANE 2U 04U NA 4 U 40U 04U
CHLOROETHANE 5U 1U NA 10U 100 U 1U
CHLOROFORM 25U 05U NA 5U 50 U 05U
CHLOROMETHANE 5U 1U NA 10U 100 U 1U
CIS-1,2-DICHLOROETHENE 25U 05U NA 5U 50 U 05U
CIS-1,3-DICHLOROPROPENE 15U 03U NA 3u 30U 03U
ETHYLBENZENE 25U 05U NA 5U 50 U 05U
METHYLENE CHLORIDE 591J 1U NA 10U 100 U 1U
STYRENE 25U 05U NA 5U 50 U 05U
TETRACHLOROETHENE 25U 05U NA 5U 50 U 05U
TOLUENE 25U 05U NA 5U 50 U 05U
TOTAL XYLENES 5U 1U NA 10U 100 U 1U
TRANS-1,2-DICHLOROETHENE 25U 05U NA 5U 50 U 05U
TRANS-1,3-DICHLOROPROPEN 15U 03U NA 3u 30U 03U
TRICHLOROETHENE 300 72.8 NA 378 4050 2.9
VINYL CHLORIDE 25U 05U NA 5U 50 U 05U
Volatile Organic Gasses (ug/L)

ETHANE 0.02J 0.036 0.027 0.021J 0.11 0.021J
ETHENE 0.03 0.24 0.22 0.12 0.58 0.035
METHANE 13 15 14 4.1 14 21
Inorganics (ug/L)

SODIUM 6470 4250 | NA 7480 3030 15500
Filtered Inorganics (ug/L)

IRON NA 12200 [ NA 125000 NA NA
MANGANESE NA 37.3 | NA 851 NA NA
Miscellaneous Parameters (mg/L)

ACETIC ACID NA 0.07 U NA 0.07 U NA NA
ACETYLENE 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
[BUTANOIC ACID NA 0.07 U NA 0.07 U NA NA
CHLORIDE NA 12.4 NA 29.1 NA NA
FLUORIDE NA 01U NA 10U NA NA
HEXANOIC ACID NA 01U NA 01U NA NA
I-HEXANOIC ACID NA 01U NA 01U NA NA
I-PENTANOIC ACID NA 0.07 U NA 0.07 U NA NA
LACTIC ACID NA 0.11 NA 0.1J NA NA
NITRATE-N NA 0.05 UJ NA 0.05 UR NA NA
NITRITE-N NA 0.05 UJ NA 0.05 UR NA NA
ORTHOPHOSPHATE NA NA NA 0.034 J NA NA
ORTHOPHOSPHATE-P NA 0.046 J NA NA NA
PENTANOIC ACID NA 0.07 U NA 0.07 U NA NA
PROPIONIC ACID NA 0.07 U NA 0.07 U NA NA
PYRUVIC ACID NA 0.07 U NA 0.07 U NA NA
SULFATE NA 119 NA 2400 NA NA
SULFIDE NA 1.6 NA 3.1 NA NA
TOTAL ORGANIC CARBON NA 4 NA 12.1 NA NA

Notes:
J - estimated

U - not dected at detection limit shown

NA - not analyzed
Hg/L - micrograms per liter
mg/L - milligrams per liter




FIGURE 3-1
DISSOLVED OXYGEN CONCENTRATIONS - BIOREMEDIATION PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA
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FIGURE 3-2
ORP VALUES - BIOREMEDIATION PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA
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FIGURE 3-3
pH VALUES - BIOREMEDIATION PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

8.0 Lactate @ Soda Ash  ---e--- EW-1 250
---B-- IW-1 MW-46l MW-1
—————— MW-2 ---@--- MW-3
7.0
- 200
6.0
5.0
- 150
>
v 4.0 -
T
o
- 100
3.0 +
2.0 A
- 50
1.0 ~
0.0 - l : . : : -0
o) o O ) Jo) > o) o) D D> o)
Ne) ) Q N V > ) ) © A >
% v %) e > o) L) e} %) %) )
o> P o o P o o o o o o
Note: Prior to 8/29/07, IW-1 was the injection well and EW-1 was the extraction well. Date

Following 8/29/07, IW-1 was the extraction well and EW-1 was the injection well.

Amendment Injection (gallons)



4.0

6.0

8.0

10.0

12.0

14.0

Depth to Groundwater (feet bgs)

16.0

18.0

20.0

o

FIGURE 3-4
GROUNDWATER LEVELS - BIOREMEDIATION PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA
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4.0 ISCO PILOT STUDY SYSTEM DESIGN AND OPERATION

4.1 ISCO RATIONALE

The general approach of the ISCO pilot study was to oxidize site constituents of concern (COCSs) using
hydrogen peroxide injection via a groundwater recirculation application. 1ISCO was to occur using the
interaction of the injected hydrogen peroxide and the soluble iron within the site groundwater. The ISCO-
baseline conditions for TCE, DCE, and VC at Site 16 describe the state of the contamination on-site after
the bioremediation pilot study was abandoned, but before the startup of the ISCO pilot study system.

These concentrations are shown on Figure 4-1.

4.2 ISCO PROCESS DECRIPTION

The pilot study equipment and chemical feed systems were housed in a mobile trailer. The pilot study

system consisted of the following components:

e Extraction well (EW-2).

e Extraction well pump (P-1).

e Hydrogen peroxide feed pump (P-2) and chemical feed tank (T-1).
e  Static mixer (SM-1).

e Injection wells (IW-2 and IW-3).

e Recirculation flow meter (FQI-1 and FI-1).

e Flow control valves.

e Pressure gauges.

Figure 4-2 shows the layout of the treatment system and the study wells. Figure 4-3 is a P&ID of the

ISCO pilot study system.

Groundwater was pumped from extraction well EW-2 to the pilot study mobile trailer by an electric
submersible pump. The groundwater extraction flow rate was manually controlled by a globe valve. A
cartridge filter and sampling port were located after the globe valve. A 5-micron disposable filter element
was used to capture particles from the extraction well to minimize plugging in the injection wells. The filter
elements were replaced periodically when the pressure gauges located upstream and downstream of the
filter indicated a large pressure drop because of particle buildup. A totalizer was used to measure the
volume of groundwater extracted and was used as a basis for manual adjustments of the control valves

based on flow rate. Flow rates were calculated by monitoring the volume of groundwater extracted during
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a specific time period. The flow rate was adjusted according to observed flow rates. The target

recirculation rate was approximately 3 gpm.

The target rate of hydrogen peroxide was 1.33 gallons per hour (gph) using an LMI C121 metering pump
(maximum output of 4.0 gph). A chemical injection point introduced hydrogen peroxide solution into the
extracted groundwater. The hydrogen peroxide and groundwater mixture was then delivered under
pressure to injection wells IW-2 and IW-3. An in-line static mixer followed the injection point to mix the
groundwater and hydrogen peroxide solution. The well heads at each injection well were sealed to
enable well pressurization. The groundwater/hydrogen peroxide mixture was then injected into the
injection well. Operation and maintenance of the system was conducted at least twice weekly and the
hydrogen peroxide solution tank was refilled then, as needed. The system was constructed to use
chemical oxidation as an in-situ treatment technology to address contaminated groundwater identified to

a nominal depth of 34 feet bgs.

4.3 WELL INSTALLATION

This section summarizes the well installations completed for the ISCO pilot study. Two injection wells
(IW-2 and IW-3), one extraction well (EW-2), and one monitoring well (MW-4) were installed for the pilot
study. The four new wells were installed using HSA methods. IW-2, IW-3, and EW-2 were installed to a
depth of 34.5 feet bgs with 10-foot-long 0.02-inch slotted screens. Screen and riser piping was 4-inch
Schedule 40 threaded PVC. Monitoring well MW-4 was installed to a depth of 32.5 feet bgs with a 5-foot
long 0.01-inch slotted screen. Screen and riser piping was 2-inch Schedule 40 threaded PVC. All wells
were installed with flush-mounted well covers. After installation, the wells were developed to remove
fines within the screened sand pack. Details for the extraction and injection well are provided in Figures
2-3 and 2-4.

4.4 STARTUP/OPERATION

The system initially operated in recirculation mode only from April 23, 2008 to April 28, 2008. During this
period, a flow rate of approximately 3 gpm was successfully maintained. Following the recirculation
phase, the chemical feed pump was activated on April 28, 2008. The chemical feed pump operated
properly, and hydrogen peroxide at a concentration of 7-percent and 1.33 gph was injected in the

recirculation line upstream of the static mixer.

Once the chemical feed pump was activated, the pilot study did not progress to the point where
continuous recirculation of hydrogen peroxide-amended groundwater could occur. Similar to the
bioremediation pilot study, fouling of the injection well screen and in-line filter resulted in poor conditions

to inject the desired quantity of oxidizer. Precipitates continued to form and foul the injection well until the
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pilot study operations had ceased. Throughout the pilot study, the in-line filter and injection well were
routinely cleaned to enable operation of the pilot study system. Photos taken during the operation of the

pilot study can be found in Appendix C.

Numerous system shutdowns and operational changes occurred for various reasons and are noted as

follows:

e May 1, 2008 — A precipitate formed, clogging the injection well and in-line screens. After the injection
well and in-line screens were cleaned, groundwater recirculation with hydrogen peroxide injection

resumed.

e May 5, 2008 — Precipitate continued to form, clogging the injection well and in-line screens. Injection

well and in-line screens were cleaned.

e May 5, 2008 to June 3, 2008 operation of the pilot study was reduced to only groundwater

recirculation to attain pre-precipitant flow rates.

e June 3, 2008 to July 21 2008 — Resume hydrogen peroxide injection with a reduced concentration of

3-percent and reduced injection rate.

e June 10, 2008 to June 11, 2008 — Faulty wire in groundwater pump (subsequently rewired).

e June 10, 2008 to July 21, 2008 - Precipitant continuing to form, clogging the injection well and in-line

screens. The injection well and in-line screens were cleaned on multiple occasions.

e July 21, 2008 to July 28, 2008 — Hydrogen peroxide injection was reduced to a concentration of

1.5-percent.

e July 28, 2008 — System shut down indefinitely.

4.5 CHEMICAL ADDITION

The Pilot Study Work Plan for In-situ Chemical Oxidation (TtNUS, 2008) recommended approximately
600 Ibs or 187 gallons of 35-percent hydrogen peroxide stock solution. Approximately 47 gallons of
35-percent hydrogen peroxide stock solution were injected in varying concentrations during the study.
The hydrogen peroxide concentrations were reduced incrementally via dilution to reduce precipitate

formation. From April 28 to May 1, 2008, 115 gallons of 7-percent hydrogen peroxide solution was
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injected. From June 3 to July 21, 2008, 171 gallons of 3-percent hydrogen peroxide solution was
injected. From July 21 to July 28, 2008, 54 gallons of 1.5-percent hydrogen peroxide solution was

injected.

4.6 FIELD SAMPLING AND MONITORING

TtNUS personnel visited the system at least twice per week to make routine measurements and to check
and refill the chemical solutions. A daily log sheet was filled out for each visit. Operating information
such as groundwater elevation, pH, DO, and ORP; chemical use, and recirculation rate were recorded on

the log sheets. Copies of the log sheets are included in Appendix A.

Six sampling events were performed by TtNUS personnel during the pilot study. Table 4-1 summarizes
the location and date at which samples were collected. Baseline-sampling events were conducted on
December 11, 2007 and April 26, 2008, and pilot study performance sampling was conducted on May 5,
May 27, June 3, and July 4, 2008. Field tests performed by TtNUS personnel using field instruments and
field kits, included groundwater elevation, temperature, pH, specific conductivity, ORP, and DO. Samples
were collected and sent to Accutest Laboratories for analysis for several parameters, including VOCs,

iron, manganese, sodium, chloride, nitrate, nitrite, orthophosphate, sulfate, and TOC.

4.7 SUMMARY OF SYSTEM OPERATION

The operator log sheet entries were complied into a single spreadsheet. This table is provided in
Table 5-1, and copies of the operator log sheets are included as Appendix A. The spreadsheet was used
to generate graphs for tracking trends and comparing data. The following summarizes the overall

operation of the pilot study system:

e System Operation: April 23, 2008 through July 28, 2008.

¢ Recirculation System Run-Time: 2,038 hours.

e Pilot Study Run-Time While Injecting Hydrogen Peroxide: 809 hours.
e Average Extraction Rate: 2.20 gpm.

e Hydrogen Peroxide Added (35-percent stock solution): 47 gallons.
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TABLE 4-1

GROUNDWATER SAMPLING AND ANALYSIS SUMMARY
ISCO PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

LABORATORY ANALYSES FIELD TESTS
3 i
= |0 t )
o = & |3 (] — -
S o8558 | 5| (33 &1
Location Sample Designation T [§c2|lE|s2lo]| = Sa| O °
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Event 1 - Baseline Samples - December 11, 2007

CEF-06EW-02 CEF-016-EW2-01 . . . . . . .
CEF-016-IW-03 CEF-016-IW2-01 . . . . . .
CEF-016-1W-03 CEF-016-IW3-01 . . . . . . . . . .

CEF-016-MW-02

CEF-016-MW2-01

CEF-016-MW-04

CEF-016-MW-4-01

Event 2 - Week 1 - April 26, 2008

CEF-016-46I

CEF-016-MW461-042608

CEF-06EW2-02

CEF-016-EW?2-042608

CEF-016-IEW-03

CEF-016-IW3-042608

CEF-016-MW-02

CEF-016-MW2-042608

CEF-016-MW-04

CEF-016-MW-4-042608

Event 3 - Week 2 Sam

ples - May 5, 2008

CEF-016-46I

CEF-016-MW461-02

CEF-06EW2-02

CEF-016-EW2-02

CEF-016-IEW-03

CEF-016-IW3-02

CEF-016-MW-02

CEF-016-MW2-02

CEF-016-MW-04

CEF-016-MW-4-02-D

Event 4 - Week 5 Sam

ples - May 27, 2008

CEF-016-IEW-03

CEF-016-IW3-03

CEF-016-MW-02

CEF-016-MW2-03

Event 5 - Week 6 Sam

ples - June 3, 2008

CEF-016-IEW-03

CEF-016-1W3-042608

CEF-016-MW-02

CEF-016-MW2-02

Event 6 - Week 11 Samples - June 17, 2008

CEF-06EW2-02

CEF-016-EW2-06

CEF-016-IEW-03

CEF-016-IW3-06

CEF-016-MW-02

CEF-016-MW2-06

Notes:

1 Dissolved gases include ethane, ethene, methane, and acetylene.

2 Miscellaneous anions include sulfate, sulfide, nitrate, nitrite, chloride, phosphate.
TOC - total organic carbon
VOC - volatile organic compounds.
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5.0 ISCO PILOT STUDY RESULTS AND DISCUSSION

51 OPERATION OF PILOT STUDY

The pilot study did not progress to the point where continuous recirculation of hydrogen peroxide-
amended groundwater could occur. Similar to the bioremediation pilot study, fouling of the injection well
screen and in-line filter resulted in poor conditions to inject the desired quantity of oxidizer. Precipitates
continued to form and foul the injection well until the pilot study operations had ceased. Throughout the
pilot study, the in-line filters and injection well were routinely cleaned to enable operation of the pilot study

system.

5.2 FIELD MEASUREMENTS

Field measurements for system operation and groundwater geochemistry were recorded on operator log
sheets. Field parameters including DO, pH, and ORP were monitored to evaluate the geochemical
influences of the ISCO pilot study. However, because of the numerous shutdowns that occurred during
operation of the pilot study, it was difficult to draw conclusions regarding the performance of the pilot

study from evaluation of the field parameters. These results are summarized on Table 5-1.

A graphical depiction of DO levels during the study in the extraction well, injection well, and study
monitoring wells is presented in Figure 5-1. No apparent trends in DO data associated with overall

performance of the pilot study were observed.

ORP values varied over the course of the study, as summarized in Figure 5-2. ORP values in injection
well IW-3 increased the most, as expected, due to the oxidizing conditions created from hydrogen
peroxide injection within the well. The trends of ORP values at monitoring well MW-4 were similar to IW-
3, suggesting the study monitoring well is influenced by injection at IW-3. During the 7.5-percent
hydrogen peroxide injection, elevated ORP levels at monitoring well MW-2 were delayed by one week in
comparison to the increase in MW-4 based on the study data. The delay may indicate either a

preferential pathway between IW-3 and MW-4 or a higher oxidant demand in the location of MW-2.

During the study, pH values ranged from 2.5 to 4.1 as shown in Figure 5-3. Generally, trends in pH levels
seemed to be inversely related to the observed trends of ORP. No other apparent trends in ORP data
associated with overall performance of the pilot study were observed.

Depth to groundwater measurements were collected from extraction well EW-3, injection well IW-3, and

monitoring wells MW-2, MW-4, and MW-46l. The data is included in Table 5-1 and shown on Figure 5-4.

011012/P 5-1 CTO 0076
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The water level elevations were examined for the effects of draw-down at EW-3 and mounding at IW-3,
MW-2, MW-4, and MW-46I.

5.3 LABORATORY RESULTS

The results of the laboratory analyses are summarized on Table 5-2. TCE was the target constituent at
Site 16 and was to be used as the basis for pilot study evaluation. However, similar to the field data and
because of the numerous shutdowns that occurred during operation of the pilot study, complete collection
of samples described in the work plan was not possible. Because of this, only a limited evaluation of the
performance of the pilot study from evaluation of TCE results was possible. Figure 5-5 depicts TCE

concentrations in study wells during the ISCO pilot study.

As expected, IW-3 was most affected by hydrogen peroxide injection, resulting in a reduction from
325 micrograms per liter (ng/L) on April 26, 2008 to 4 pg/L on June 3, 2008. However, during the last
sampling round on July 7, 2008, concentration did rebound to 160 pg/L. TCE concentrations at EW-2
steadily decreased during the course of the study from 409 pg/L during the baseline sampling date
(April 26, 2008) to 157 ug/L on July 7, 2008. Other samples collected at CEF-016-461 and MW-4 during
the pilot study were not collected systematically enough to draw conclusions regarding the performance

of the pilot study. The laboratory analytical reports are included in Appendix B.

5.4 DISCUSSION

The effectiveness of ISCO through hydrogen peroxide injection at this site was difficult to determine
because of the numerous system shutdowns and lack of systematic data; however TCE concentrations at
the site did reduce generally at the injection and extraction wells. However, implementation of the tested
ISCO approach is not recommended. The unusually high dissolved iron concentrations at the site are
thought to have been the primary reason why numerous system shutdowns occurred and why
precipitants formed which clogged the injection well and in-line mixer. It is believed the addition of the
hydrogen peroxide solution oxidized the groundwater enough to cause metals to precipitate. After review
of the performance of the pilot study it is believed that no other oxidant could be used as a replacement

for hydrogen peroxide because the issues with precipitation would still occur.

011012/P 5-2 CTO 0076



TABLE 5-1

SUMMARY OF OPERATOR LOG DATA

ISCO PILOT STUDY

PILOT STUDY TECHNICAL MEMORANDUM

OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Date 4/23/2008 | 4/26/2008 | 4/28/2008 | 5/1/2008 | 5/5/2008 | 5/7/2008 | 5/15/2008 | 5/20/2008 | 5/27/2008 | 6/3/2008 [ 6/10/2008 | 6/11/2008 | 7/7/2008 [ 7/14/2008 | 7/16/2008 | 7/17/2008 | 7/18/2008 | 7/21/2008 | 7/28/2008
Operating Phase gégﬁgﬂ}’;:t:r: Groundwater Recirulcation and 7.5% H202 Addition Groundwater Recirulcation and 3% H202 Addition 1.5% H202| Shutdown

EW-2 Units

Depth to Water feet 19.58 23.82 8.31 8.29 - - 31.70 31.59 29.50 27.81 - - 14.26 14.61 - - - 7.51 -
Dissolved Oxygen mg/L - 0.15 0.17 2.11 0.1 - 0.8 0.53 0.34 0.47 - - 0.95 0.74 - - - 1.32 -
pH S.U - 3.28 3.19 3.39 3.32 - 3.39 3.29 3.35 3.13 - - 3.08 3.04 - - - 3.36 -
Oxidation/Reduction Potential mv - 334 293 309.4 306 - 304 320 316.9 330.3 - — 262.6 309.5 - — - 336.2 -
Specific Conductivity uS/cm - 0.15 1.773 2.02 1.528 - 1.339 1.214 1.437 1.393 - - 1.157 1.222 - - - 1.322 -
IW-3 Units

Depth to Water feet - 9.43 9.23 9.18 9.26 - 9.29 8.21 10.10 7.10 - - 4.20 6.01 - - - 8.32 -
Dissolved Oxygen mg/L - 0.09 0.36 43.48 12.06 - 0.74 2.58 0.32 0.85 —- - 1.19 0.78 - - - 3.21 -
pH S.U - 3.22 3.25 2.64 2.75 - 3.37 3.22 3.35 25 - - 3.03 2.63 - - - 2.83 -
Oxidation/Reduction Potential mv - 436 306 573.3 434 - 301 381 305.6 516.8 - — 306.5 415.8 - — - 613.3 -
Specific Conductivity uS/cm - 1.857 1.790 2.450 1.978 - 1.437 1.220 1.444 1.576 - - 1.149 1.363 - - - 1.509 -
016-46I Units

Depth to Water feet - 8.04 8.15 8.24 8.27 - 7.68 7.96 8.33 7.94 - - 7.61 7.51 - - - 7.40 -
Dissolved Oxygen mg/L - 0.13 0.52 4.49 0.17 - 0.8 1.15 0.21 0.74 - - 0.56 0.72 - - - 1.3 -
pH XS] - 4.09 2.84 3.86 3.78 - 3.28 3.05 2.96 2.77 - - 2.63 2.77 - - - 3.5 -
Oxidation/Reduction Potential mv - 197 346 265.6 248 - 302 358 389.5 408.6 - — 396.5 323.9 - — - 314.2 -
Specific Conductivity uS/cm - 1.397 1.378 2.009 1.469 - 1.186 1.225 1.644 1.683 - - 1.534 1.358 - - - 1.188 -
MW-2 Units

Depth to Water feet - 8.26 8.28 8.23 8.30 - 9.02 8.92 9.16 8.86 - - 8.40 7.84 - - - 7.12 -
Dissolved Oxygen mg/L - 0.11 3.78 0.16 0.3 - 0.47 0.34 0.62 0.77 - - 1.03 0.59 - - - 0.75 -
pH S.U. - 3.8 3.46 3.82 3.41 - 3.78 3.24 3.63 3.11 - - 3.15 3.33 - - - 3.36 -
Oxidation/Reduction Potential mv - 188 214 152.4 354 - 247 340 - 224.4 - - 240.7 245.8 - - - 302.3 -
Specific Conductivity uS/cm - 1.371 0.714 1.769 1.335 - 0.923 0.890 1.401 1.649 - - 1.174 0.938 - - - 0.948 -
MW-4 Units

Depth to Water feet - 8.04 8.09 8.24 8.29 - 8.61 7.62 9.05 9.05 - - 7.93 7.82 - - - 7.19 -
Dissolved Oxygen mg/L - 0.13 0.13 0.12 0.18 - 5.73 0.32 0.31 0.64 - - 0.6 0.61 - - - 1.04 -
pH S.U. - 3.73 3.32 3.81 3.86 - 4.13 3.8 3.85 3.27 - - 3.63 3.46 - — - 3.42 -
Oxidation/Reduction Potential mv - 345 377 395 231 - 244 318 278.6 355.1 - - 287.6 263.6 - - - 308.7 -
Specific Conductivity uS/cm - 0.652 0.564 0.512 0.408 - 0.304 0.266 0.375 0.460 - - 0.349 0.359 - - - 0.386 -
IW-1 Units

Depth to Water feet - [ 779 8.23 7.84 - - 505 | 716 | 771 7.48 - [ - [ 7.08 5.94 - - - 6.95 -
MW-1 Units

Depth to Water feet - [ 822 8.26 8.28 - - 864 | 870 | 888 8.80 - [ - [ 804 7.94 - - - 7.56 -
EW-1 Units

Depth to Water feet - [ 783 7.87 7.84 - - 836 | 33 | 852 8.40 - [ - [ 762 7.54 - - - 7.07 -
System Parameters

Groundwater Temperature °C 25.06 24.65 24.64 26.04 - 23.9 25.54 24.52 24.95 - - 25.78 25.89 - - - 29.18 -
Run Meter (start of day) hours 9488.7 9554.2 9598.4 9666.5 9760.6 9770.9 9953.9 10081.6 10243 10407.7 - 10576 11194.1 | 11360.8 - - - 11527 -
Totalizer gal 100 12400 19500 28944 33300 33300 67600 85900 114300 140100 160000 160200 239800 256400 - - - 268600 -
Average Extraction Rate gpm - 3.13 2.68 2.31 0.77 0.00 3.12 2.39 2.93 2.61 - 1.99 2.15 1.66 - - - 1.22 -
Pressure 1 (filter influent) psig - 4 4 27 28 0 14 1 2 15 - 12 6 14 - -- - 21 -
Pressure 2 (post-filter) psig -- 5 4.5 26 28 0 7 1 2 0 -- 13 6 13.5 -- - -- 21 --
Pressure 3 (effluent) psig -- 0 0 24 26.5 0 2 0 0 0 -- 10 2 11 -- - -- 15 --
Chemical Tank Data

Tank Level H202 (start of day) gal - - - 87 95 95 - 95 95 92 145 - 120 90 82 136 117 53 52
Pump Rate H202 (start of day) gph - - - 1.33 1.3 - - - - 0.07 0 - 0.35 1 1.11 1.27 1.42 1.43 -
H202 Tank Refilling (35% solution) gal - -- 29 12 - -- - -- - -- - -- - -- 5.83 -- - -- -
H202 Tank Refilling (water) gal -- - 121 48 -- - -- - -- 58 -- - -- - 68 - -- 53 --

Notes:

mg/L - miligrams per liter
S.U. - standard units

mV - millivolts

uS/cm - microsiemens per
oc- degree Celcius

H202 - hydrogen peroxide
DTW - depth to water

gph - gallons per hour
gpm - gallons per minute
psig - pounds per square inch,
gal - gallons




TABLE 5-2

SUMMARY OF ANALYTICAL RESULTS
ISCO PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 1 OF 3
SAMPLE LOCATION CEF-016-46l CEF-016-46l CEF-016-EW-02 CEF-016-EW-02 CEF-016-EW-02 CEF-016-EW-02 CEF-016-IW-02 CEF-016-IW-03 CEF-016-IW-03 CEF-016-IW-03
SAMPLE DATE 4/26/2008 5/5/2008 12/11/2007 4/26/2008 5/5/2008 7/7/2008 12/11/2007 12/11/2007 4/26/2008 5/5/2008
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 29U 29U 6.4J 3J 221 1.4 0.29 U 7497 3J 1.8J
1,1,2,2-TETRACHLOROETHANE 3.7U 37U 74U 19U 19U 0.21 U 0.37U 74 U 19U 0.74 U
1,1,2-TRICHLOROETHANE 3U 3U 6 U 15U 15U 0.26 U 03U 60 U 15U 0.6 U
1,1-DICHLOROETHANE 25U 25U 5U 13U 13U 0.24 U 0.66 J 50 U 13U 05U
1,1-DICHLOROETHENE 23U 23U 46U 1.4 12U 0.93J 0.23 U 46 U 12U 0.67 J
1,2-DICHLOROBENZENE 2U 2U 1U 1U 02U 1U 04U
1,2-DICHLOROETHANE 2U 2U 4U 1U 1U 0.34 U 02U 40 U 1U 04U
1,2-DICHLOROPROPANE 25U 25U 5U 13U 13U 0.21 U 0.25 U 50 U 13U 05U
1,3-DICHLOROBENZENE 23U 23U 12U 12U 0.23 U 12U 0.46 U
1,4-DICHLOROBENZENE 22U 22U 11U 11U 0.22 U 11U 0.44 U
2-BUTANONE 1700 49.3 400 U
2-CHLOROETHYL VINYL ETHER 12U 12U 6.1U 6.1U 1U 6.1U 24U
2-HEXANONE 57 U 29U 570 U
4-METHYL-2-PENTANONE 44 U 22U 440 U
ACETONE 337J 18.8J 2000 U
BENZENE 4 U 02U 40U
BROMODICHLOROMETHANE 29U 29U 58U 15U 15U 02U 0.29 U 58 U 15U 0.58 U
BROMOFORM 28U 28U 5.6 U 14U 14U 0.33 U 0.28 U 56 U 14U 0.56 U
BROMOMETHANE 54U 54U 11U 27U 27U 0.78 U 0.54 U 110 U 27U 11U
CARBON DISULFIDE 4U 3 40 U
CARBON TETRACHLORIDE 29U 29U 58U 15U 15U 0.22 U 0.29 U 58 U 15U 0.58 U
CHLOROBENZENE 2U 2U 4U 1U 1U 0.22 U 02U 40U 1U 04U
CHLORODIBROMOMETHANE 2U 2U 4U 1U 1U 02U 02U 40U 1U 04U
CHLOROETHANE 46U 46U 9.2U 23U 23U 0.48 U 0.46 U 92 U 23U 0.92 U
CHLOROFORM 21U 21U 42U 11U 11U 0.28 U 0.21 U 42 U 11U 0.42 U
CHLOROMETHANE 38U 38U 76 U 19U 19U 0.61 U 0.38 U 76 U 19U 0.76 U
CIS-1,2-DICHLOROETHENE 28U 28U 56 U 2.6J 2.7 1.5 2.7 56 U 221 157
CIS-1,3-DICHLOROPROPENE 24U 24U 48U 12U 12U 0.21 U 0.24 U 48 U 12U 0.48 U
ETHYLBENZENE 4U 02U 40U
METHYLENE CHLORIDE 17.8J 10U 20U 5U 5U 1U 1U 200 U 5U 2U
STYRENE 4U 02U 40U
TETRACHLOROETHENE 25U 25U 5U 13U 13U 0.22 U 0.25 U 50 U 13U 05U
TOLUENE 54U 0.27 U 54 U
TOTAL XYLENES 11U 0.56 U 110 U
TRANS-1,2-DICHLOROETHENE 2U 2U 4U 1U 1U 0.45 U 02U 40 U 1U 04U
TRANS-1,3-DICHLOROPROPENE 21U 21U 42U 11U 11U 0.21 U 0.21 U 42 U 11U 0.42 U
TRICHLOROETHENE 448 549 981 409 290 157 100 7560 325 188
VINYL CHLORIDE 34U 34U 6.8 U 17U 17U 1 0.34 U 68 U 17U 0.68 U
Inorganics (ug/L)
IRON 205000 168000 132000 190000
MANGANESE 549 1210 924 1200
SODIUM 57500 155000
Filtered Inorgaincs (ug/L)
IRON 195000 202000 187000 171000 133000 77100 167000 137000
MANGANESE 862 529 1470 1220 917 534 1400 1180
Miscellaneous Parameters (mg/L)
CHLORIDE 24.2
NITRATE-N 0.05 U
NITRITE-N 1.9
ORTHOPHOSPHATE 0.05
SULFATE 798
TOTAL ORGANIC CARBON 10 8.3




TABLE 5-2

SUMMARY OF ANALYTICAL RESULTS
ISCO PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 2 OF 3
SAMPLE LOCATION CEF-016-IW-03 CEF-016-IW-03 CEF-016-IW-03 CEF-016-MW-02 CEF-016-MW-02 CEF-016-MW-02 CEF-016-MW-02 CEF-016-MW-02 CEF-016-MW-02 CEF-016-MW-04
SAMPLE DATE 5/27/2008 6/3/2008 7/7/2008 12/11/2007 4/26/2008 5/5/2008 5/27/2008 6/3/2008 7/7/2008 12/11/2007
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 1.3J 1.5 1.6 39 15.8 50 18.7 5.3 6.6 U 27.4
1,1,2,2-TETRACHLOROETHANE 0.74 U 0.21 U 0.21 U 37U 3.7U 19U 3.7U 11U 42U 74U
1,1,2-TRICHLOROETHANE 0.6 U 0.26 U 0.26 U 3U 3U 15U 3U 13U 52U 6 U
1,1-DICHLOROETHANE 05U 0.24 U 0.27J 25U 25U 13U 25U 12U 4.8 U 5U
1,1-DICHLOROETHENE 0.79J 0.54 U 0.98 J 23U 6J 12U 5.8J 27U 11U 4.6 U
1,2-DICHLOROBENZENE 04U 02U 02U 2U 10U 2U 1U 4U
1,2-DICHLOROETHANE 04U 0.34 U 0.34 U 2U 2U 10U 2U 17U 6.8 U 4U
1,2-DICHLOROPROPANE 05U 0.21 U 0.21 U 25U 25U 13U 25U 11U 42U 5U
1,3-DICHLOROBENZENE 0.46 U 0.23 U 0.23 U 23U 12U 23U 12U 46U
1,4-DICHLOROBENZENE 0.44 U 0.22 U 0.22 U 22U 11U 22U 11U 44U
2-BUTANONE 20 U 40U
2-CHLOROETHYL VINYL ETHER 24U 1U 1U 12U 61 U 12U 5U 20U
2-HEXANONE 29 U 57 U
4-METHYL-2-PENTANONE 22 U 44 U
ACETONE 100 U 200 U
BENZENE 2U 4 U
BROMODICHLOROMETHANE 0.58 U 02U 02U 29U 29U 15U 29U 1U 4U 58U
BROMOFORM 0.56 U 0.33 U 0.33 U 28U 28U 14 U 28U 17U 6.6 U 5.6 U
BROMOMETHANE 11U 0.78 U 0.78 U 54U 54U 27U 54U 39U 16 U 11U
CARBON DISULFIDE 2U 4U
CARBON TETRACHLORIDE 0.58 U 0.22 U 0.22 U 29U 29U 15U 29U 11U 4.4 U 58U
CHLOROBENZENE 04U 0.22 U 0.22 U 2U 2U 10U 2U 11U 4.4 U 4U
CHLORODIBROMOMETHANE 04U 02U 02U 2U 2U 10U 2U 1U 4 U 4U
CHLOROETHANE 0.92 U 0.48 U 0.48 U 46 U 46U 23 U 46U 24U 9.6 U 9.2U
CHLOROFORM 0.42 U 0.28 U 0.28 U 21U 21U 11U 21U 14U 56 U 4.2 U
CHLOROMETHANE 0.76 U 0.63J 0.8J 38U 38U 19U 38U 31U 12U 76 U
CIS-1,2-DICHLOROETHENE 147 02U 1.7 28U 28U 14 U 3J 1.61J 4U 56 U
CIS-1,3-DICHLOROPROPENE 0.48 U 0.21 U 0.21 U 24U 24U 12U 24U 11U 4.2 U 4.8 U
ETHYLBENZENE 2U 4U
METHYLENE CHLORIDE 2517 1U 1U 10U 21.6J 50 U 1457 5U 20U 50 U
STYRENE 2U 4U
TETRACHLOROETHENE 05U 0.22 U 0.22 U 25U 25U 13U 25U 11U 4.4 U 5U
TOLUENE 27U 54U
TOTAL XYLENES 56 U 11U
TRANS-1,2-DICHLOROETHENE 04U 0.45 U 0.45 U 2U 2U 10U 2U 23U 9uU 4U
TRANS-1,3-DICHLOROPROPENE 0.42 U 0.21 U 0.21 U 21U 21U 11U 21U 11U 42U 42U
TRICHLOROETHENE 168 4 160 524 1880 3430 976 566 1200 1640
VINYL CHLORIDE 0.68 U 03U 0.84J 34U 34U 17U 34U 15U 6 U 6.8 U
Inorganics (ug/L)
IRON 155000 108000 168000 148000 131000 137000 126000
MANGANESE 999 1010 905 1350 1390 1320 1160
SODIUM 206000 28500
Filtered Inorgaincs (ug/L)
IRON 138000 59200 129000 87000 234000 142000 131000 136000 125000
MANGANESE 930 997 871 552 2080 1300 1360 1440 1150
Miscellaneous Parameters (mg/L)
CHLORIDE 20.8
NITRATE-N 0.05 U
NITRITE-N 2.4
ORTHOPHOSPHATE 0.078
SULFATE 867
TOTAL ORGANIC CARBON 10 6.6
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ISCO PILOT STUDY
PILOT STUDY TECHNICAL MEMORANDUM
OPERABLE UNIT 7, SITE 16
NAVAL AIR STATION CECIL FIELD
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SAMPLE LOCATION CEF-016-MW-04 CEF-016-MW-04 CEF-016-MW-04
SAMPLE DATE 4/26/2008 5/5/2008 5/5/2008
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE 13.4 11.5
1,1,2,2-TETRACHLOROETHANE 3.7U 3.7U
1,1,2-TRICHLOROETHANE 3U 3U
1,1-DICHLOROETHANE 25U 25U
1,1-DICHLOROETHENE 23U 3.1
1,2-DICHLOROBENZENE 2U 2U
1,2-DICHLOROETHANE 2U 2U
1,2-DICHLOROPROPANE 25U 25U
1,3-DICHLOROBENZENE 23U 23U
1,4-DICHLOROBENZENE 22U 22U
2-BUTANONE
2-CHLOROETHYL VINYL ETHER 12U 12U
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE 29U 29U
BROMOFORM 28U 28U
BROMOMETHANE 54U 54U
CARBON DISULFIDE
CARBON TETRACHLORIDE 29U 29U
CHLOROBENZENE 2U 2U
CHLORODIBROMOMETHANE 2U 2U
CHLOROETHANE 4.6 U 4.6 U
CHLOROFORM 21U 21U
CHLOROMETHANE 3.8U 3.8U
CIS-1,2-DICHLOROETHENE 28U 28U
CIS-1,3-DICHLOROPROPENE 24U 24U
ETHYLBENZENE
METHYLENE CHLORIDE 11.8J 10U
STYRENE
TETRACHLOROETHENE 25U 25U
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE 2U 2U
TRANS-1,3-DICHLOROPROPENE 21U 21U
TRICHLOROETHENE 837 823
VINYL CHLORIDE 34U 34U
Inorganics (ug/L)
IRON 38200 39400
MANGANESE 186 190
SODIUM
Filtered Inorgaincs (ug/L)
IRON 50500 36200 36500
MANGANESE 291 178 180
Miscellaneous Parameters (mg/L)
CHLORIDE
NITRATE-N
NITRITE-N
ORTHOPHOSPHATE
SULFATE
TOTAL ORGANIC CARBON

Notes:
J - estimated

U - not detected at detection limits shown

Hg/L - micrograms per liter
mg/L - milligrams per liter




FIGURE 5-1
DISSOLVED OXYGEN CONCENTRATIONS - ISCO PILOT STUDY
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FIGURE 5-2
ORP VALUES - ISCO PILOT STUDY
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FIGURE 5-3
pH VALUES - ISCO PILOT STUDY
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FIGURE 5-4
TCE CONCENTRATION - ISCO PILOT STUDY
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FIGURE 5-5
GROUNDWATER LEVELS - ISCO PILOT STUDY
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6.0 DIRECT-PUSH TECHNOLOGY INVESTIGATION

6.1 BACKGROUND

During the pilot studies, TCE was detected above the Site 16 remedial action level of 1,000 ug/L. It was
decided at the November 2008 Base Realignment and Closure (BRAC) Cleanup Team (BCT) meeting
that a DPT investigation would be conducted to delineate the hot spot area and to verify that a
contaminated groundwater plume is not present outside of the limits of the existing air sparge system. A
plan for the DPT investigation was proposed and agreed upon during the February 2009 BCT meeting.
The plan estimated that 40 total samples would be collected over two days at Site 16, beginning with the
location of pilot study monitoring well MW4, which had a TCE concentration of 6,600 pg/L during the pilot

studies, and then moving outward at 25-foot interval offsets.

6.2 DPT SAMPLING

The DPT investigation initially included DPT groundwater sampling at two locations, one as close as
practicable to MW4 (CEF-016-DPT1) and one approximately 25 feet northwest of MW4 (CEF-016-DPT5).

Samples were collected at these locations from the following intervals:

e 19to 23 feet bgs.
e 28to 32 feet bgs.
e 36 to 40 feet bgs.

Based on the results from locations CEF-016-DPT1 and -DPT5, additional DPT samples were collected at
the same depth intervals from step-out locations in a radial pattern from northwest to southwest from the
MW4 area. Ten total DPT locations were sampled, as shown on Figure 6-1: locations 3 and 4 (25 feet
from MW4 to the southwest and west), locations 6, 7, and 19 (50 feet west, northwest, and north), and

locations 8, 9, 10, and 20 (75 feet from MW4 to the southwest, west, northwest, and north).

At Site 16, an on-site laboratory analyzed the samples collected for TCE via SW-846 Method 8260B and
provided quick turn-around results to guide subsequent sampling. The existing monitoring wells MW 3,

MW4, and MW46 were sampled as well.

6.3 RESULTS

The DPT effort verified that the limits of the hot spot at Site 16 were within the radius of the air sparging

system. TCE was not detected at concentrations greater than the detection limits in any of the DPT
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samples other than DPT#1. Figure 6-1 shows the TCE concentrations detected at each DPT location and

well that was sampled.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

7.1 CONCLUSIONS

Overall, the results of the bioremediation pilot study at Site 16 indicated that this technology was not
appropriate for this location, given the geochemical properties resulting from previous air sparging
activities at the site. The formation of precipitates within the injection wells and piping did not allow for
continuous operation of the pilot study system. The cause of the precipitation was the addition of sodium
carbonate, which increased the pH of the groundwater to the point where the high dissolved iron and
other metals within the groundwater precipitated out and caused multiple system shutdowns to occur.
The significant precipitation that occurred during this pilot test makes this technology an unlikely

candidate for this site.

Results from the ISCO pilot study suggest that chemical oxidation reduced TCE concentrations within the
study area, but precipitation problems as mentioned in the bioremediation pilot study also plagued the
ISCO pilot study. The unusually high dissolved iron concentrations at the site, as in the bioremediation
pilot study, were thought to have been the primary reason why numerous system shutdowns occurred
and why precipitants formed which clogged the injection well and pilot study piping. It is believed the
addition of the hydrogen peroxide solution oxidized the groundwater enough to cause metals to
precipitate. After review of the performance of the pilot study, it is believed that no other practical oxidant
could be used as a replacement to hydrogen peroxide because the issues with precipitation would most

likely still occur.

7.2 RECOMMENDATIONS

As demonstrated by the two pilot study results, the combination of the unusually high dissolved metals
concentrations and the low pH at the site were the underlying factors which ultimately made both
technologies unusable at the site. Consequently, the original remediation technology of air sparging is

most likely the most appropriate remediation technology for use at Site 16.
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'['Chemical tanks Lactate oal solutnon add: T'gal water added —
refilled?:
. Bilcarbonate b added: - |eal waler added: e
Chemical Faed O [Tims otopped /i35 [Time Restaned: [/ 350
Fllt_ercheck{ﬁQN). Ok N DN : R

' '.a

¢ ukm oosw\'

Vi o




- |Feed. . |__feet | galons | “setting %% - % | GPH

o y Bv/carbonate

NAS CECIL FIELD
SITE 16 PILOT STUDY
| | DAILY LOG SHEET
>Dat'e _ .3, i R Weathér_ Ras e "\-3"‘\5\
Personnel . - ' LT

-v We" T Tew '__ilwli,b'mé,-' ;01‘_6; ’616 016
~ 41 el | Mwr [ mw2 | mwa
[P (B9 5e3]9.9008 60 953
o 2231 .99[338 1 [y 71 [
o dzalzwisadisyg sy | | R e
N AN BTV Y (TR PP mejinal | N
S ) 7y e I e |
'YS| stabilization l’)— “_\ ‘4) "b 17, ‘7/_' T - S

e

Lo

time, minutes
- Hecorded from m~lme YSI meter

' Tem °C Spec Cond mS/cm E DQ% Il
ln-Line Ysi Meter . : - | 3-: Z29 ¥h

' | », “rom extrachon weﬂ) 2\' Q | ‘q L{ l, , 8ﬁ

e Extractlon Well ﬂow rate - _Runmeter 4 o
- | Rate,gpm | 3, ~~3-"» ) ‘ReadEL'-. : | 77870 . b
| Jotalizer [t 3 ¢ 05 H’écnoo - Timeofday . - 'b ’7“70 b
Time of day | );2.30 ATeo | R e
. Pressure Gauges PI-1 (ﬂlter inﬂuent) : P1-2.(pqst—filter) P1-3 (efﬂuent)
Readmg,gsug - ’go,., S TR N 9—‘-\ —
Chemlcal B Tank lovel, |~ Tank Ievel T Pump stroke “Pump Speed, | PU"'P fate,: |

Sta_rt end “.start- | end of “start | end of .stan end of start endof L
g o : ofday ~ day . |-ofday ~ day ot day | - day. ,ovf,day“ day | R
{Lactate ‘1@ S YL T > e . s Ja 4 1

)| 130 - 1130 To - 60 - 60 je0: J1e  fus - | g
, rbonale. ptmip = 1.46 G R o
i cities Ladtate ump = 0.4 GPH; Blcarbonatepump 4oGPH ; ‘ '

| Chemlcal tanks Lactate : gal solu'aon add T gal water added R

reﬂlled" l —— N
“Ne. Bl/carbonate o added - |eatwater added

- Chemvcal Feed Off Tume ..»topped {0 I;»TlmejRestarted_- |/7ao
Fnltercheck Z?/N - ,,;ng e T T . )

Samples ~o e S NI |
| Collected | - < N R
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NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

Date A/J\ (o 711(\;% . Weather - C(a_w—' C?“f F

Personnel

Wel —TEW [ W 015616 T 5 o6 |
L b et 'Mwa | mwg | mwa |
1 DTW, feet ’ '

438 967 [8:2) |85 [8.22 [5.40
_ P2 oo 0,8 [0.2% 027 [out
PH 336 3.0y 324 |31 [397 535 |
on‘p.,-mv.. - 43:’% %&5 9 \ _;;gﬁfw.q
,?,%72;7?"""" D38 pastaute |.sg, |0 % bagg]
ol ls I s is |
: *Hecorded from m-hne YSI meter L

In-Line YSi Meter -—-—F-’_-_C T-Spsc. Cond, ms’cm . DO, %

(1r9m extractron well). Z 5, ’ O 5’5 L/ . é[g

Extractlon Well ﬂow rate B " - Run'meter-

‘RatéjL DA 3,18 | |Reading o o#%q;,z'/o‘?e?{?& ,
| Jotalizer /1574 o6  LTimeotday . [ /se 1 73,
_Tqmeofday /056 ol | SR o o S

Chemical® | Tank le\(e'l,. Tank lovel, - ,’Pum'p stroke. | Pumip Speed, |- Pump 3
Feed = .. feet | _QJO“S e Sﬁm % 4 - Y% - | GPH o
T ’ Coopostartfrend: |oostart . start:- | endof | start’ | endof start end of

' ' - da ) of day { day | ofday| day | of day |- day

|Tactate — =
Bl/carbonate ot Bl

G 150
— Tl e 60
Bilcamonate T a146 GPH.
Lacfate Qurnp=04GPH Blcatbonate pump.= 4OGPH

- Chemlcal tanks Lactate e gal soluhon add: /\9 gal water added
jrefllled? | s

80 |4 -
60 Jie . j1e

_ ew\. s
Bn/carbonate lb added R gal V(ater added R

‘ Chemncal Feed Off Tlme Stopped | ITlme Ftestarted’ .' f L
;u.FllterchecijN‘ﬂ O [/53 FERE T

- [Samples T onz
| Collected [T

. A-N'ot_,es:‘ )




' NAS CECIL FIELD

v 1]

/00 O/L/\)M;/‘h =

or \gALS MIDU Cen MMP"“") T Hasty/
M f’ INk‘St Hrep ceC epseﬁ;

Ib Ta ke Fr

de 2.4. 22 "AM‘L @ J)Av

SITE 16 PILOT STUDY
. y DAILY LOG SHEET -
Date f‘ % g/o': _ Weather /QO °/ ,L/D.IL/ /%cu/wa’bx
- Personnel’® L Marll t,/,.,é,ra./‘( 1S~
" fwen TEW :.~lw 016- | 016-. _016— 016 120 °F
: Sy oo b ae | MW | MW2 L Mwa | : _ ‘
. 2 ; ée - o 3-3 Jzel'8.68 9351999 |
mok -u:;; LSt ko )oe | 99 1272|
™M s ?1’93523..35;13-‘7.33.31Z[
,ORPmV T 5 = beer |2y
B 397 3%'@ 3303 Y99.4 B55-6 356y
. SecCond T .
mpS/cm . I.Ql"'l ] ‘“ “bl 121 -6 ¥.().370 "
YSi stabthzatton A TN
time, minytes I’)—- 13 LR 10
o *Recorded from m—line YSI meter. o
‘In-Lme YSi Meter Temﬁ, T Spe,c{ CQ"Q',’ "“-S"?m DO.W ] ,
(fromaxtracnonwell) 25 l‘] o3 5’1 “}/ 3 l3 Pk _
- Extraction Well ﬂow rate 1. Run meter ‘
Rate!gp T 1 20 Reading , v{ﬁ(,(. '
Totalizer . | 11¢0goe uaosfoo | Time of day . /Qoo /n_oo'
Tmeofday| 1voy Tsp00 § — -
 [Pressure Gau i B ilter lnfluent) P12 (post;ﬁlter)‘ “F13 (efﬂuent)
, Readlng, psng 304 / 304 ?J‘) / 25 5’/‘23
_ ,Chemscal e 'Tank Ievel Tank level, - Pump_ stroke Pump Spaed ' Pump rate,
Feed = o feet. ~gallons "~ | -setting, % /3 GPH-
e start *| .end- | ‘stat | endof | start | endof | start end_ot_, start endof
of ‘| of | ofday day | ofday | day of day ~‘day .| of day | day
L _day | day P SRR DUNNRIEN SARTN SRR I
Lactate _ gt _ js50 . ]S04 7 » TMICS P\;
: Brlcarbonate : {60 e so 60 T1s  lie b wiveckion
Bi/carbonate;mmp 146 GPH. . L i . ?01'6?5 04
'tepump 04GPH Bicalbonatepunp 4OGPH L
Ohemlcal tanks Lact aI s n add al water ded
refiled?:. 'W#/ﬁt D d};}yd/g gi e 3ded
| _ NOU I ‘__,i_.‘vnae a eNf' ga watera e W | .
: Chemlcal Feg Off Tlme Stopped [Tnme Restarted [a7ao .
Ftlter check."l /N) " I‘ZJD v
o Samples BRED -;,’f,'-;.,_i "3 L
|| Collected | - TR o
Nétfes T AR e con
, Lorm o trot »&‘ o e I /oq‘ T %a §.5" 70 7.5 arges | -
: [/;L Tehnsher ,,.// checle agardZor Fliofr 4__ };r 4« .,/ W,s‘alaéf‘_., co/ny




" ~_NAS CECIL FIELD qqef
SITE 16 PILOT STUDY
DAILY LOG SHEET ,
Date ~"?’/0 -0 _ _ Weather /2,0’ o[ //éa"'lﬁ'be)(
Personnel __mvy+ - T

Well EW' T"W [oi6- [ 016 | 616 [ oi6 |
146t | Mw | w2 | mws |

| DTW, fest’

11,09 9.9(5.9¢] .95 .61/ 5.52]

201186199104 ]9 g]1. 95|
33 393.8]3.90, 3,65 |3.39

OFP, mv 13234 3/(.c,323| Z%S’ﬁﬂll 37‘]( :

e Y N R B B s I

YSi stabilization

M Recorded from m-lme YSi meter )

time, minutes [ 157 | 15 1 K ~v“’5/._ ‘ ['__S'/,-

. 'In-LmeYSI Meter —-—IQQLC Sp'ec."(')eﬂg.-;mé/cm: K DO % L

“(from extract;onwell) 26’ | g . 030 ’ 1 _ .9 Y

Extractnon Well flow rate 1 [ Runmeter

'Réuetqu %o }. 3.0 : R,éadm R B C?L\‘S?

Totalizer [11¢ Ci'goo u@ 300_ , '-.Time-_efday_ }. 3 /0

Time of day | 103’0 JQ_OO

Pressure’ Gauges PI-1 ilter mfluent) F"1-2( ost -fllfef) g P1-3 '(ef'ﬂbem)” T

Reading, psig _ ZoJL L S0t " 27 fo¢ ] 25’/‘25

| .»Chemlcal, . Tank level Tank _Ievel,, B Pump stroke- Pump Speed Pump rate,..- ]
Feed_f : : feet _gallons - - setting, % - GPH

- start ,endvé- -start | endof | start | end of | start end of | “stait: endof
~of | of [ofday | day of d'ey 1 day |ofday | day . gtda_y day

{Lactate | i; R = I S<m s 4 }_;_;;VL:];

‘| Bilcarbonate | ——F——f——==F ~— leo 6 - leo e - |16 . fie.

“1 Normal sétting

: Lactate ) = 0 2 GPH Bl/carbonaté mp =148 GPH'

_ Maximum 0 pumps output capacnles clate pump = 0.4 GPH Blca:bonate w 0 GPH -

T Chemlcal tanks Lactate gal so utlon add ' gal water added T
o reﬂlled? 7 - o

Bn/carbonaf _v

--.J'.'Chemical Fead Off Tlme St0pped T f Time Restarted IIF O
"".Fnltercheck(Y/N) j_' ioBo R 5 ' L

'-;Samples )\/o - 4




Date - "?"

13 . 07

- NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

Personnel - My

+

Weather . 700 °F. clouJ‘{ /:90

"Well

EW*

W | 016- | 016~
L aei [ 'mwr |

01 6,-"
MW2 |

016-
.MW3 |

‘DTW, feet

150y

%90 55055

. 'DO mg/L

Z‘f

Lbo).

Y0 | %%

|.2.3

:PH’

13k/32 247

B

3.37

[ORP,mv

134
LS

310y

o 3

: VSipe’é.r 'Con'd’., e
-mS/cm

3404 3

'3(;,'_?;3
%o

N .

1.35%

' '.YSI stabilization
" 1 time, minutes -

flaz
>4

RGHRVRINEC

112
15" |s 1c;’

L]

* Recorded from m-hne YSH meter

DO, %

_ln-Llne YSI Meter__ L
(from extraction we‘ll) :

] Tem, °C _:3'., .
25 23

Spec Cond mSlcm

wE 033

g

— Run

meter -

Rate, gpm i)ww/

Extractlon Well ﬂow_rate

' Re.a_ding"

Totalizer -

'Tlme ofday C

Time of day L

79527

Pressure Gauges

P (ﬁhe{r inﬁfiuéht_);

P1-2 (post-ﬂlter)

P1 -3 (efﬂuent)

o Read: ng; gsig

. -3_04-_.

25

ZS

|

: :Chemical ,

Tank Ievel
‘ feet.

Tank Ievel
 gallons-

' ‘PUmp-stroke .
~_setting, %

Pump

% L. GPH

Speed Pu_mp ra_te, -

Feed .
S - start
ot
- day _

: ‘étart_, “end ol
of day | “day

end .
Lof 1
day_‘

- of 'dey'

start | endof

.day

. start

of day

- start
of day |

eﬂd of _

day day

Tactate —

...eo’_y'ov

.50’!' . .

Bl/carbonate.

}3974'ﬁ>

" _’60,'

B carbonate

=i 16 GPH

60 D '-1',6‘_. i

g '_ e ties Lacmte pump = 0 4GPH Bk:arbonate pump = 4 0 GPH

endol |

| 'Chemical tanks

o 'refllled'?

Lactat

/-/uM P 1‘7

on/e,’

gal solutlﬂp add

-gal watej\dded

Bl/carbonate
ﬂ/O ve .

lb added
v Ne M@

gal water added:.
NONE

L - Chemlcal FeedOff

nmesmmsd

[ Tlme Restarted

= Filter check (Y/N)

,, [ Samples R
"| Collected | .
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§-19-01

NAS

CECIL FIELD

SITE 16 PILOT STUDY

DAILY LOG SHEET

Personnel

Wl

" JPEETL

‘ Wegther

teof-

Well

Ew*

W[

016
MW

016
461

016

T ote-

MW3

' DTW feet

“hiz 8':‘{-5

5. 27 8p

‘ DO mg/L

-39,

%27 €17

a5

¢

34

(|PH .

_—

-3’1‘3_'0

3’7% ?, é(o

- {ORP,mV

smw 4472

_mS/cm

Spec. Cond., -

[l

time, minutes. -

YSI stabllizatbn '

i

39

v Recorded from in-lme YsSi meter

In-Lme st Meter
. (from extractlon well)

w‘-.-,ccwiv s

24 30

Extraction Well row rate

Rafe , gpm

10

30

Read g ‘

* .1 Totalizer -

”‘77500

)‘7’7300 "

: Trme of day’

Time of day |

lOOO L

: |00<)

“[Pressure Gauges

Pl-1 (filter inﬂuent)

o Readmg psng

30*/ 301

[Chemical

Tank level
-feet.

Tank level
~__gallons

of .| of
. day

‘ ehdi'

start

. ofday | - day

Cendof | si

Lactate

'v'm

B|/carbonaté

' Chémibal"tanks

refilled?:. '

ch

9?' SO'ut,lgn,add.

lb’addéd- ~

- gal_j added

: .Chemncal Fee;j Off

,f Tume Stopped

1

T‘me Hestarted ]/“/0 0

~ | Filter check j/N)

/poo

) Samples -

| ollected [
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NAS CECIL FIELD

/‘-'f Eeg Nc'/‘~

AUl

SITE 16 PILOT STUDY
- DALY LOG SHEET - _
Date 'Z/’7/”7 Weather Lo 96°F
Personnel - v _ _
[Well EW" | W [ 016 | 016 | 016- | 016
- o 461 | MW1 | MW2 | MW3
DTW, feet : N . :
R 981 16.19 9101591 |33 |v.vo
. p6:; - T e —
12omt o6 s sef vz 29 a
P BBtz 3y
ORP, mV. NN 5 R
- J23.41321.81325.9 391 9/371L | 373.3
Spec: d., . ) - ’ !
msfem 1222|036 J.so i |92 13
YS! stabilization o & ) 1o )
time, mingtes . |25 |¥ ¥ |1y |25 7'5’ _
‘Recorded from in-line YSI meter ] G . -
| in-Line Y1 Meter - mp., °C__| Spec. Cond., mSicm DO;J(% .
v(ﬂ_'omextractionwell) 25’ 21 /.03 ’,j._ } 7é _
___Extraction Well flow rate | N . Hun‘ meter
Rate, gpm f.o ~ | ¥O0 ‘Reading 4O 30(
Totalizer ll§gereo|l /NFb70d [Timeofday . e
Timeofday | #7¢70 1 /%00 " o i
Pressure Gauges | PI-1 (fitgr nfluent) | _P1-2 (postiler) | Pi-3 (aHiuent)”
Reading, psi RO 4 /230} - lsf/zg" IR 2.\{/2_L,
Chemtcal “Tanklevel, | Tanklevel, | Pump stroke _ Pump Speed, | Pump rate,
Feed feet gallons setting, % ~_GPH
stat | end | start {endof | stat |endof [ start endof_ start -} end of
‘ of of |ofday | day |ofday| day |ofday| day | ofday | day
_ - day | day . S : |
Lactate - Mo Jub 170 | YO 030 (s394 |4
 Bilcarbonate 1136 (1301120 129 Jeo - jeo |60 60 118 |16
[ Normal seftings: Lactate pump = 0.2 GPH; Bicamonals puw =14GGPH -
Maxlmunpumps__ycapaahss tepumpaDntGPH Bbarbonatepm--tOGPH
Chemical'tanks | Lactate - .‘ gal solutlon add: gal water added
refilled?: __ ___Newne Vop)
N o Bi/carbonate .,Ib added: gal water added. _
: — _Nope | None R - v
~| Chemical Feed Off: - | Time Stopped: l‘ﬁme Restarted T1%0 -
| Filter check 0/N) 14570 N
| Samples: ',', L — L
Collected | ki - _
[Notes: /,{mlc Site 59 P ~
LLt  F Ol  Seohum biiack /- 4$
oo a5k (o £

on £k
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NAS CECIL FIELD
SITE 16 PILOT STUDY
~ DAILY LOG SHEET

Date ~ _ 3/0/07, . Weather pa, 3, Aedy  ~9S°F
Personnel - mn Fostes T, o S .

. 7 ’ e

Wel TEwW | W [oie- "016- | o16- | o16- |
Sl Lol | ael | Mwi fvw2 | mws |

186t 03g |00 | Qe 12371993 | | |

R S e £ 2 R N Y I O ]
ORP mV K (38 301.4 lagwa| A
YSI stabillzatlon _ o o ) S. '

time, minutes
* Recorded from rn-lrne YSI meter

| DTW, Teet

0, o

e s

, In-Line YSI Metel’. TemE »c .Spec,-'cond.., mS/cm i Dop % - . . ’
(from extraction well) | ’ '

R Extraettqn Well fld'\r\r rate._ _ — : ' } Run meter

-Hat"e,' gpm | 3,0 | 3Q O 'Readmg e 08*60 ,&

[ Jotalizer  [199612 | 119933 | T:meofd_ay Q«M—,
» Trmeofday~ oq1+'5 im;\ | o

Prossure’ GauL s (filter rnﬂuent) . P1-2 (pOSt-ﬂlter) P1' (effluem) :
Fteadmg,psg i BQ o 3~‘> R |

‘;Qhe_mical- o 'Tank Ievel Tank Ievet 'Pump stroke : Pump Speed Pump ,rqate, H

~'Feed =~ = | feet galions - - setting, % . Lo, CGPH
1" SR .| start | eénd: ;.s_tart., endof | start | endof start end of

1ot | of jotday | day | ofday | day of day day- | of-day:
".dayu day | ~ ¢ 3 o B e O

f-Lacta!e NS B a— "“*tO" Y -t e

80 ]
‘Bi/carbonate - Cas | as 0 _:”60-. T It

‘Normal settum§ Lactate pump = 0, 2 GPH, Bucarbonate pump = 1 46 GPH o

Maximumpumpsoutputcapacltes Lactate pump = 0.4 GPH; Bicarbonale pump =40GPA™_

"l

"Chemical tanks Lactate S gal solutron add ‘v ’ gal water added D,
reﬂlled?, R o

'NQ Bl/carbonate Ib added B Qi gal water added
' o | R . : L .

X '-v'/_vv' Ly

‘Chemrcal Feedott * Tsme Stogped rﬁx*g [Tlme Restarted‘ It(..q;
Eferchect (VNI X T /7 S

Samples

Collaotod [ o NQNE.

- '.NOteS. Le‘\\k Qh&*@} \\I\ \“\%\"*QU\* \\'\t % R
‘ 5“’1 o\ S cdwnld q“‘k ""N\*\*\ wt\\s (&\lgb \M\ \oQ/

A
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Date

$/njor

NAS CECIL FIELD
. SITE 16 PILOT STUDY

30on Fosk

Personnel

- DAILY LOG SHEET

A?S"f

Weether pd{\“"q ‘<’0u(!'\,'
. T " ~ 4

TWell

TEW™

_016--

W] oTe
= el

01 6
MW‘I

MW2

016 |
MW3

016

' v"DTW,' foel

394|980 Q<3|

2%

?SS

9.00 |

DO, mglL -

e

01| o3

0.2{- _,

3

. [ORP, MV

o 3.58

283

3os

349

357

: 3&3%

aeo b 4«,36

-4'?: Py

tmg

35|

.[Bpés. Cond,
mS/em: -

’I.o-'}:g ;@B c oqo

tS’-ﬁ :

1997 g0t |

‘| time, minutes.

' YS| stabilization

S

;‘;v vg

\'b

20

> Recorded from in~lme YSi- meter

- -.In-Lme YSI Meter B
=_'(from extraction well)

J;‘*c

Spec Cond mSIcm

DO, %

SH es

'\9;03

237,

Extractlon Well flow rate

Run meter

Rate, gpm |

20 30

f _Rea_ding

X '41

1-Totalizer .

)aovﬁo' 11

Q‘lSR

'231

Ras

- [Time of day |

g Tirn‘e-of day

'Qﬂ'_S‘*

‘-'Pressure Gauggs

P1 -3 (efﬂuent)

| Reading, psig

‘739

PH (fllter mﬂuent)

38

P1-2 (post fllter)

- .A'Chemlcal
| Feed . .

' -Tank level,

feet.

Tank Ievel
_g_llons

Pump stroke E
- getling, %

Pump Speed
% P

.start
-of day

end of |
day

- start | end of
‘ofday | day

start

of day | day" |

“endof | start

 [Tactate

49

150 -

"Bn/carbonate

1T BRE
‘| Normal settings: Laciale pump = 0 GPH Bllcalbona
:vMaxnmum _um'so' ut ca : N

60 60

T

60 -

Mo

: [ Chermcal tanks
' reﬂlled"

‘ gal solut;en add

N{.

gal water added

Bl/carbonate

lb added

Nov\Q.

gal water added

' i‘Chemncal Feed

Off

0‘15';

i Time Restarted

Time Stopped |
SN

- [[Filter check (V/N):

I \230 i '

[Samples
_--Collected

None




" Date
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B [2a%/

o7

NAS CECIL FIELD -
SITE 16 PILOT STUDY
DAILY LOG SHEET

Fon. Fg'f,’(‘e‘(

Weather P«\H’H dwx‘}

~95°

“Well E

016--

- 46l

"016-
Mwi

016~
Mw2

G
Mwa |

'DTW feet

?.6?

'tef._eqr

R ,gg‘_\

286 | 845 |7

|OO

095

toq

CJ.S‘[ 094 f

|

' ', 3.»?

3’:(3

3'0 [

3192

95|

,,‘ORP mV/

-'v;'293(>

30'1.5

‘t:&a

a1, |420.9

B Spec. Cond

mS/em - {rom ]y

L83

1738 ] 1,074

ogsi |

YS! stabilization
time;: mmutes

<

I E

a0 1) ,;, )

B Heoorded from tn-lme YSI meter

, In—Lme YSt Meter o
’_ (from extractton well)

Tomp, °C

DO%

2T 3

Spec. Cond.,' mSj/e_m" ' ‘- )

'H

5(

Extractton Well ﬂow rate

Ftun meter

_Rete, gpm

3.9

S TR

. Readitig

. | Totalizer

1206009

120013

- (Time of d_ay: -

W

0457

ws&

 [Time of day |

| Pressure Ga

uges

Biy fmt

[ Reading, psig

> Be:-

mﬂuent)

P 1 -2 (post-fltter)

33

3t

5 P1 -3 (efﬂuent)

: Chetnieat‘
- |Feed

feet

. -Tank level,

* Tank level, -
llons _

' Pump stroke

__setting, %

. Pump Speed

%

Pump rate.

"GPH -

| of
.| _day

end.

: start
of day

. end of
day

of day |

start | end of
day

end of

st_art ' .
day

of day

start
of day |

.endof
day

. Jiactate

05 | 48

50

4

_ Bt/carbonate

1as

125 | e

u

[ 60 w o

0 |4
60 116 -

1.6

“Normal seftings:

Lact&te_punp =0, 2 GPH; Bl/carbonate pump = 1 46 GPH

‘ Maxlmum pumps output capacutles Lactate pump =0. 4 GPH Bucatbonate pump oy 0 GPH

Chemlcal tanks

refilled?:
_N-(). -

Lactate

B gal SOIutton

add

. A’oh_@._'

' gal water added

Mon&

Bi/carbonate

b added B

Nend

o gal water added

Meh.é} o

hemtcal Feed Oft

cﬁS% |

Tlme Restarted

s ]

o Fiterd check (Y/N)

Tlme otopped
Y

: -Samples L

[ Notes i




NAS CECIL FIELD

SITE 16 PILOT STUDY
, DAILY LOG SHEET , :
Date ~ _ 8/27/07 Weather __ 100 °¢  cleevr (00Z Hmdrtey
- Personnel »” W ' , S I o
Well CTEWFT W "516- '°01'sg_ 016- | 016-
- L 1 461 | Mwi | Mw2 | Mw3 |
o [P e gs.0g|g.6509 01 |
pH ' o N P | '
. BYdaNy3|3.42351|33¢
ORP,mV . | - R _
B0y 3231316113 9.4 31323704
Spec,Cond, | " ' T__ T
1 mSrem sy Wzgil. L3S w
YS! stabilizati B ‘ ‘
ttme,smlr:l';:son Lo | 2o 20 | 20 1Ab |20 |
'Recorded from in-line YSI meter. ' . : ‘ ) »
In-Line YSI Meter Tomp, °C §p°°- Cond,mSkcm | DO, % |
| (from extraction wall) , 2 5 20 0 2 ‘ ) é 5/ _
| Extractlon Well ﬂow rate Ruh"rvne_ter '
Rate,gpm | 3.9 ° | Ne .Readigg; 625 ¥
Totalizer . | 12%3020d - | , | Time of day _into
Time of day | -'cou? I : T T
Pressure 'Gau uge s Pi-1 (filter mfluent) 'P'1-2‘(post-ﬁlter) P1-3 (effluent)
Rea@g_p_L __Jor 237 3 '
' ’.Chemtcal Tank level, Tank Ievel. Pump stroke - Pump Speed;” Pump rate,
"l Feed o feet |  gallons setting, % L% GPH
o - ["start [.end start | endof | start | endof | stat | endof | start | endof 5
_ of | of {ofday |- day | ofday| day |ofday| day | of day}' day
| day |day | S B ' : s
|Lactate - | | 140 4o ><~ | s0 50 4 a4
"| Bilcarbonate |- 1132 1130 Jeo | e e Je- ie 1.6
| Normat I.acme imp = 0.2 GPH; Blicarbonate'p 2___146 P ' :
Maximum cities: = 0.4‘-6 Bicarbonate pump = 4.0 GPH
Chemncal tanks | Lactate -gal solution add: gal water added i
refiled?: NO |~ T TNV L Wove
_Bi/cglrbgnate dbadded: e gal water added: ,U,,ue.
'Qherﬁical&é' Off: [ Time Stopped: ]Tlme Restarted |-W
[FiercheckNy: [ jorp. &/,zq/m 1300
|Samples ] Mo —
Coliected | S

| P LNotes: o




NAS CECIL FIELD

SITE 16 PILOT STUDY
DAILY LOG SHEET
Date 8/)"(/0'7 Weather * /0 ¢ °F
: Personnel ' -
(Wl EW ] W | 016 | 016- [ 076 [ 016
L : 461 | MW1 | MW2 | MW3
| DTW, fest ?f‘ 731 2‘1’ ._?'07 J.é& ?.,’_@
. [P T Toal T
1" sayjsaa|s e 3.s el
oY Besysapsug 3RSt 2R3
Spec. Cond., . 1
 mrin 1224 WL 14137 1a2e] 2 ) 3
 VS}.stabilization. PUIRE
tins mintes |43 J’J 1‘1 25
'Recorded from inline YSimeter: - , ‘
‘In-Line YSi Meter - Temw s"°°’°°"‘“‘-i-"?‘37°m" —D0,% |~ ]
(from extraction well) | 2.6 .7 2, (.22, (, 31
Extraction Well flow rate_ Runmeter
|Rate,gpm | 2.0 -7 [T 2.9 T | Readmg_ . §259%
| Totalizer | /130200 | 1230200 | [Timeofday /zza
Timeofday |- #2130 1 oo , - . ‘ ‘
'ﬁréssum:GatLqes | Pi-1 (filter mﬂueJ : P1— t-ﬁlter).. P1-3 (efﬂuent)
Reading,psig | 304 4 7/
. -Che’m,iéal" Tank level, | - Tank lovel, Pump stroke | PumpSpaed ‘ PU_!“P rate, 7
Feed: feet | - galions _ selting, % | _GPH__
1.7 |'stat [ end | start [endof [ stat | endof | stant endof “start | end.of
.} of | of [ofday| day |ofday| day [ofday| day |ofday| day-
| day | day | ' s 5 1 ' : .
| Lactate NAg 1Yo |90 <150 0 |4 4
Bl/carbonate £ I J130 130 Je 60 Jeo fe0 J1e  Jie
" [Chemicai tanks | Lactate. | gal solution.add: 'wate},édded:
refiled?: qo | ¥ ey Y . , X1
_ ,Ja Bu/carbonate Ib added: ‘gal water added ' A
‘ 1o1%0 | e , -~ Newp ‘
Chamical Feed Of: | Time St%g@d ' [ Time Restarted: rﬂ,oo
»}Fﬂt‘el’ ChSij’WN) L V_/ 7~7’ O'I' BT E WA = Wo_,
“Samples , IR :
Collected |, ~ - " 4
[Notes: ™




Logan,doe

From:
“ent:
.0:

Subject:

Siefken, David
Tuesday, October 16, 2007 8:33 AM

Logan, Joe ~ e -
RE: Cecil - Site 16 - missing operator logs?

Il have to check the log book from the trailer for Septi 7.

B/24/2007
8/27/2007

8/29/2007 -

- 8;Bi07?

031077 .
950077

7/2007

9/10/2007
- 9/12/2007
9/14/2007
9/17/2007 ?
9/19/2007
921/07?
9/24/07 ?
9/26/2007
9/28/2007
10/1/2007
(0/4/07 2

10/8/07 ?

10/12/07 ?
. -10/15/2007

ST - it o

Justsent

‘Just sent :

Justsent

From:

= Sent:

To:
Subjects

s ‘D‘ave

Togan, Joe R
Tuesday, October 16, 2007 7:37 AM -
Siefken, David -~ . 0

 Cecil - Site 16 - missing opéfator logs? e

I'don't think 1 haveatCOmplete réet;of operatbr légiyéﬂthe?Site'fB pilot study. Please see the attached list. The dates

arked with a Y means that | have a copy of a log for that date. The dates in red indicate that | don't have a log for that

date (or closeto it.) Further; I'm not sure if there should be a log for the dates in red.

Please supply any copies of missing logs. (if you seht,énything Friday, it 'rhay'not be here yet.

 Thanks

S

ph W'.';LOQ’aD» Jr. 1Py ocess Eﬂg; nesr

 Direct: 412.921.7231 | Main: 412.921.7090 | Personal Fas: 412,921.4040
. loelogan@tetratechcom. o < L e




Date

NAS CECIL FIELD
SITE 16 PILOT STUDY
DA!LY LOG SHEET

183615 "N E wind

Personnel

ﬂ[[ 7“ Weather Q$'°F .

CL Weﬂ

'_ 8.‘!

01 6
46l

016
MW

o
| Mw2 |

016- |
Mwa |

- [oW Tt 8

8.41| S e4vay

"'DOmg/L

1¢.23

; ;S,H =

33¢2Y%(2.093

293

Sbec Cond. =
mS/cm

3 -."911143‘20 {

v”I}

IIIZ_

YSI stabnlliatlon 1
time, minutes

: "Recorded from in- hne Vs meter o

*m-L.ne Ysi Meter

Temp °Cl

Spec Cond mS/cm

(from extraction Weil) 2

§.2C

l(tO

Extractlon Well flow rate

Run meter

o Rate, gpm

- | Totalizer : :

1.3
126

ovércast

_ 30
§¢ gL

Reading -

a&r?ﬁs’7
. ‘330 L

" {Time of day’

1330°

U.Q v

- | Time ofday

Pfeesuré‘ﬁauges

Readi ng, gsig

Pl 1 (fllter mﬂuent)
/ &. . :

"~ P1-2 (post-hiter) |

'P1<3"(efflueht:)" .

‘ Chemlcal
: Feed

| Tanklevel,

Tank level .
llons

Pump stroke -
setting, % %

Pump Speed

Pump rate
. _GPH -

loef ofdayf'
_ day

end. | . start

end.of-
day -

start [ endof | stant
of day | day pf day -

end of
day

“start. | end of
ofday | day .

I Lactefe

50

50

4 A

Bi/carbonate

||oo

| 60 60 - 60 .

60"

16 : 1.1.-6 |

" [ Nommal seitings: s: Lactate ) arbo ] ; : : .
um pumps outpu_t capacities: Lact:al_e_»pum'p '=‘-o.4.GRH:_Blwarbbnate pump=40CGPH " . -

| refilled?:

Chemlcal tanks |

'b . gal solutvgx add:.'.

‘ '»gal wate.,édded' T

Ne

, Bv/carbonate
e

lb added
9

gal water added R
SN v

| Chemical Feed Off

‘ Fﬂter check QYJN)

Tlme..Stopped; T

l Tlme Restarted

1‘1’69@}_‘?.

' 'Samples
| Collected

: Noi‘]."

,. A'No‘tes:.f- :




Date

AT

NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

Weather

llqy

~ ?Svf.

Personnel

Ten Fqs’m_( v

TWell

E"W""

W]

016-
46l

016-
-Mw2

016
MW1

016 |
Mw3

| 735‘

2¢8

B |t |92

[DO; mgi_

0,57

5%

I

354

404

290
R43

o3

[ORP, mvV

= .1 :

378

R44.

2874 |

Spec'. Cond.‘,- -

mS/cm. hsn

102

1R

0284 Jo.505

0.6

YS| stabilization

tirne, minutes 5

[

s

i

* Recorded from m-hne YSI

meler.

[

| In-Line YS! Meter

' (from extraction well) |

_Ter_n' : L"C

Spec Cond mS/cm '

DO, %

.96

0,87

WSR _ \’,j

’ A Eictractioaneﬂ flow rete

B _Run: meter

Rate, gpm-

3.

o | Reeding~

N

.| Totalizer

1263907

1a

QS‘mst

Tlme Of day

f.tlQB'.[:fr

- l1o3

l?‘-\S

. {Time of day

Pressure Gauges ,

P1 -2 (post-ﬂlter)

‘| Reading, psig

“Pi-1 (fllter mfluent)

139

‘\'C

P1-3 (efﬂuent)
_3. O ‘

[Chemical”
| Feed .

feet

Tankievel, |

“Tank '|evet._'1

aflons

Pump stroke :
__setting, % e

Pump Speed

% "GPH

start
of

“start. |
1 of day

. start
of day-

end of
day

. start
vof day

end..e'f '
day

start-

of dey day

f Laciate,

' '.Bi/,é_arbonate?. '

Nomal setlings: Lactate

_ =0. 2 GPH; Bi/carbonate
_Maximum pumps output caoacmes

80 |16 . |18

Chemlcal tanks
reﬁlled"

Lactate T

gal“ solufion add: "

oal water"éddéd

‘(e,S

Bo/carbonate

Ib added: . _
a e L\__.I

gal water added

«70

: 'Chemncal Feed Off‘

T Time Re.s_ta.rted-_- —

Tlme Stopped
X

g Fllter check (Y/N)

i1oS

‘| Coltected |

Samples

»' NOV\QQ_

[Notes:

C\\\v\nA Q\\’c&f\ ARMA So\u\-\w ‘\u

¥ \}V\V\\\A\ e\*
: >

..S’C\?N\ SoA K AN

Sokw AS\\ ‘\-L\Q qu\tw\' " A

- Pump rate._ o

end’ Of

ch\e_ '. '




Date

9.13-07

NAS CECIL FIELD
SITE 16 PILOT STUDY-
DAILY LOG SHEET

Personnel _ Jon Foste,

Weather - clopdy  ~95°f

‘Well '

BV W 016
L | e

016- | 09

MW1 | MW2 | Mw3 |-

5. 01_3; =

DTW, feet

2w [0 |90 [ess [g70 [#.05]

DO, mgll

"AQJ—."_ '§}-°.I_? el

6.@7 o

b9 01,3 _Y

IpH

ORP mV

| 3.53 w0\ ;wx\ o | 3-\7 30'5 L
_[3599] am3luon, 219,y | 39503878

Spec. Co
‘mS/ecm .

nd» '373 IJSWS._\".’AES»'M;;A. aok|iese |

YSI stabmzatlon \O ]
time, minutes .

20 '-J.o

* Recorded from m-lme YSI meter

EVN \§ is

n-Lme YSl Meter
(from extractnon well) ;;\ g ‘\ \

L Temp °C

Spec Cond

mS/cm DO %

b 3'13

.u.(,

Extractlon Well ﬂow rate

Run meter

,Rate gpm 2T 3.0

ReadJL R | '85‘88@

Totalizer 1@9:, \119.\‘7-’1:"

'Time'of

day [ JOus 128 .

Trmeofday I T

'Pressure Gauges P! 1 Jﬂlter

nnﬂuent)

Readngg g I%.g

P12 (post-fmer) " P1-3 (effiuent)

T S VN

.

- ..'_Che_mlcal L Tank Ievel,, T_'ank Tavel,
Feed '

feet.

“gallons

, Pump stroke . Pump Speed, |  Pump rate,
. setting, % " | %- GPH

f start | end- | start [ endof | .
cof | of vofda_y day

stant | end of ,st,_a,rt .endof | stant | end of

|.ofday |. day . |.ofday |- day " | of day [ day.

[ Lactate

day _ day

50 - 4 Ja

, .Bl/ca rbonate

- \gv ! \3“

T Tw T

50
60

| - : Lactale pump = 0.2 GPH; Bilcarbonals py
.Mmdmum pumps oum capacibes Lactate pump o 4 GPH

qj1e. s

rbonatepuv_np=4OGPH

:Chemlcal tanks LactateN e

refllled'?

gal soluuon

add: N Q gal water added N Q

/V 9 Bj/carbonate
~ Mone .

lb added

- gal water added
Mg ND\\Q_ -

: Chemncal Feed Off B

Tlme Stoppgd
N 0

- [Filter check (VIN):

'  1015 | _'{‘lm_e__;Restarted: ARSI

, Samples '_ Nwe

" Co_lleoted_ ST

g j' Notes

gwmsjg, &‘\\\ef: 5‘ ;_,V E




= 'Personnel

Date

7/mlm

NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

Ton FQS’cef =

| ‘Weather

Pavdly  elpuda
J ) i o

~70°F

Weil

EW | W

016-

016 -
MW1

016-

016
' MW3

| DTW, feet

|R9¢

198

460
?;?s

RS‘)

W2

RM

o7

$53

o.5¢

99;'0

87y

e

a3

29

371

.23

ORP‘ mV .

_ 361,

R4

B3|

319

. Spec Cond
| mS/icm

gy ey

1.307)

0308

Q194

0.68\ |

- | YS! stabilization -

time, mlnutes .

B g.’ l§

£

s

IS |

S : :

* Hecorded from m-lme YSI meter..

{ th-Line YSI Meter
5 (from extraction well)

‘Te*EC

Spec Cond., mS/crn‘

'DC _:%

26, B

9 ???

266

Extractton Well ﬂow rate B

Run meter :'

Rate, gpm | 3,)S ° 3.

Totalizer. -

Q

Readeg

e -

= Trmeotday R

0‘t 31

, Time of day .

11694

03 37

} 13'75‘
\\'*‘% ’

Pressure Gauges

1 PI-1 (fllter rnﬂuent)

v P1 2 (post-fltter)

P13 (efﬂueﬁ‘t)_ e

_ Readmg_,_p_s_rg

I'IO

\"Q

\‘-\()

' -,' Chemlcal

‘Feed.

Tank level
feet

_Tank Ievel .

allons

Pump stroke
setting, % |

Pump Speed _
% - GPH

B Pu_mp rate,

| day |

: etart |
ot

+| -star
‘of day

end of”
day’

~stait: -
of 'day' :

"end of
day

- start -
of day

gtart

| end of v ‘
~day pofday f day |

. .:A Laétafé

.50” -

" .| ‘Bilcarbonate -

\\o

60 .. |

50
60 .

. _mum um,

Normal settings: Lactate pump

0 3 GF‘H ﬁllcal‘bonale

=1 4GGPH

116 1.6 -

ﬂes: i ctate

‘ =04GPH earbonalepump 4OGPH

Chemical _tanks
3 refrlled'? ’

Lactate -

gal solutlon add: N e

gal water added

M m\{_

Bv/carbonate

Ib added

Nov\Q,

gal water added

e

: -_'Chemrcal Feed Off

: Trme Stopped
- X N

,°. 3.-_33 -

| Trme Restarted

l \\"t‘8

' Fllter check (Y/N)

g 'Collected S

: Samples

NQV\Q,

[Notes:

“endol |




Logan,Joe

From: Siefken, David

Sent: Tuesday, October 16, 2007 8:33 AM

To: Logan, Joe

Subject: , RE: Cecil - Site 16 - missing operator logs?

1Ml have to check the log book from the trailer for Sept 17.

8/24/2007 Y
8/27/2007 Y
| 8/29/2007 Y
- 8/31/077

9/3/07?
9/5/07?

9/7/2007
9/10/2007
9/12/2007
9/14/2007

Y
Y
Y
Y

100 Y Uy Fwowy TP Do
9/21/07 ? ‘ }

9/24/07 ?

-9/26/2007
© 9/28/2007
10172007 : ;
SR, 0/4/07 7 Just sent

“10/8/07 7 Justsent

10/12/07 2 | Just sent.
. 10/15/2007 Y o

 From: Logan, Joe 0 o

L <'Sent: - Tuesday, October 16, 2007 7:37 AM
L Tor Siefken, David ST
- Subject: - Cecil- Site 16 - missing operator logs? .

*’“’I;ddn"‘t’;t'hinki_l have a complete set of operator log for the Site 16 pilot study. Please see ‘thé'attacyhed list. The dates
d with a2 Y means that | have a copy of a log for that date. The dates in red indicate that | don't have a log for that

e date;‘(o[ close to it.) Further, 'm not sure i there should be a log for the dates. in red.

- Please supply any copies of missing'Iogs. {fyou sénf( anything Friday, it may not be here yet.

T

' Thanks

- File: op log list.xls >>
-seph W. Logan, Jr. | Process Engineer o &
Direct 412.921.7231 | Main: 412.921.7090 | Peorsonal Fax: 412.921.4040
jeedogan@tetratechicon B i R




NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET o
o~

Date - iﬂﬁ |Cl 200—'\‘ Weather RA \J 250 §

Personnel "Dace Sﬁﬂuu\

Well EW- | W [ 016-] 016- ] 016 [ Gie-
’ Mew | Neuo {461 MW1 MW2 | MW3
DTW, feet R R R A ;
S R 1976 |42 [$,95] 900 |9.25
M .52 [aey z.w 3\‘;(- [>32 338 |
ORP,mMV W - |F R R Iw 1
| 39 |Q9s Qscz 2%5 33? 293 |-
Smpse/ﬁmcm 0. 790 [ 05 ,_l.zfif 0. 532 M-n o, 93]
| YSI stabilization T 4T N
time, minutes g {15 I'-S : i .20 5
* Recorded from m-hne Ybl meter ' '

In-Line YSI Meter. - Temp °C Spec Cond., mS/cm | DO,%
(from extraction well) 24 (,g i ©. 9[_// » _ 5:?
. Extractton Well ﬂow rate i L Run meter L
| Rate,gpm. | 4,25 e Reading . 1524
Totalizer | / _3050 | |Timeofday . | o93%
Timeofday| o437 [ - R T o
Pressure Gauges Pl 1 (fllter mfluent) i31524(post—filter)' A ‘P1-3 '(effluent) B
Readmg, Qstg o 1e Y B
“Chemical | Tarklevel, | Tank Ievél,‘- Pump stroks Pump Speed | Pump rate,
Feed il _feet  { " gallons | settin % - GPH
- . | start | end-| start [endof | start ! endof | start end of | start | end of
of | of |ofday| day |ofday| day | ofday | day | ofday | day
— day | day | . | ‘ o | e
Lactate . . SN R N B e A . :
Bilcarbonate - | " | [ L |, | |{.3 ] 1.8

{_Normal settings: Lactate pur

DU -O4GP ,Blcatbonatepump 4OGPH

: Chemlcal tanks Lactate ,_" o gal solutlon add: - gal water added
rofled: Bilcarbonal badded: : Tviater added:
| Bifcarbonate | adde - jal water a :
x Chemtcal FeedOﬂ Tlme Stopped |- |TimeRestarted: | _
FlttercheckMN) ok _o3F - |, S " T
, 'Samples -MM g" SRS ‘
[Collected | .
detes;:" Loks oF & Tron i mwl

_Did /voT msiw&- Sc._stcm B?uc Loel Seel Teaking




Logan, Joe

From: Sietken, David
" Tent: Tuesday, October 16, 2007 8:33 AM
o: Logan, Joe
Subject: RE: Cecil - Site 16 - missing operator logs?

i ha\'/e'to‘c'heék the log book from the trailer for Sept 17.

8/24/2007 , Y
8/27/2007 - Y.
8/29/2007 Y
8/31/077

9/3/077? .
9/5/07?

9/7/2007

9/10/2007
9/12/2007
9/14/2007
9/17/2007 7
9/19/2007

, LB T A b o
gll'ggggg; ’ o ﬂkann( 'Pl?vJ (7‘!,7(\, [EZ N Q/Zyt
'0/1/2007 ,

0/4p772 RN Just sent

< < <

1o8/072 ~ Just sent

10420072 Justsent
10115/2007 Y

logan, Joe . T

' “Tuesday, October 16,:2007 7:37 AM
Slefken, David =
Cecll - Site 16 - missing operator logs?

‘ ",Idoh'tfft’;hiji\ ’,lphé\"‘/‘é,aﬁlcbmpl‘éfe‘set(bf: operator log for the"Si‘:tesffﬁpilbt' study. Please see the attached list. The dates

marked with a Y means that | have a copy of a log for that date. The dates in red indicate that | don't have a log for that

- date (orclose to it.). Further, Fm not'surg if there should be a log for the dates in red.

‘~Plgase~~é:upfpiyfany;copiés~of: mesihg:,ldgs, ‘ ;;(yl'f; you sent anything ;Fy‘ric‘lay; it may not be here yet.

Thanks Gk

. +File: op log list.xls >> B0 & ,
‘voseph W, Logan, Jr. | Process Engineer i e e
 Direct, 412.021.7231 | Main: 412.921.7000 | Personal Fax: 412.921.4040 -
joedogan@tetratoch.com: N




_Personnel

Date

NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

M Weather

(e 3FS

. | Well

~ 'Iw . 016-

“MW1

01 6

=
: 46l

MW2

016- S
_MW3

016-

DIW, Teal

(Do mg

7

6RP, mV

@

| Spec. Cond., - |

mS/cm.

i

e

- | YSi stabilization
time, minutes

* Recorded from m-lme YSI meter

in-Line YSI Meter
(from extractnon well)

Temp.,“C-A

Spec. Cond,, mS/em |

DO, %

Run ‘meter

,, Extractlon Well flow rate
Rate,gpm | /7 -“

/z"k

‘Reading

+ [Totalizer

1201 e

Time ofday - .

153 ¢
e

[ Time of day | _

. Cheinical ™

Feed -

| Tank level, -

Tank Ievel _

feet . jgllons

“Pump stroke -
- setting, %:

Pump Speed, |
S %

Pump rete; :
_GPH

start "end of

start - i
of day - day

of. |' of

‘start | end of
ofday | day

.. start

end of

of day | day

Stant
of day |

endof |
day

| Lactate . .

B|/carbonate

: ;~¥>’ ‘8' 4_

Chemical tanks
refllled?

Lectafe o

T gal solutnon add

['gal water added:

Bilcarbonate

Ib added
5.

. gal water added

Chemncal Feed Off

Lm'z h

" [Fikter check (Y/N)

Tlme Stopped ‘
o .

13171\ : I.Time_'Restarted

: Samples
'| Collected

_ »4@_@‘_71}

et

[ Notes:

ZE




LN

NAS CECIL FIELD

- SITE 16 PILOT STUDY

DAILY LOG SHEET -

o pH'f'.

 Date. j#)\g«(n Weather <leay ~ Ro°f
Personnel  Son Foster _ ’

Well TEW- | W Jo16-] 06 ] oie o6 | ;
AT o 461 | MW1 | Mw2 | Mw3a
DTW, feet O P R i
R |81 [R-26(3,53| .61 |Ryy | B89
, mot - 011 11.9510.87] 73 |0.g) obl |
g | {390 S [2.31 [3.47 {305 |3 |
ORP, MV | N RN U P e |
S ;1—;3, 4 938|204 3365 am23]
ﬁ"sezﬁm ., _Panfuenui (0,513 Jo.ge oo
YSI stabllizaﬂon Rl : | | N

| time, minutes -+ | \Q -20 &0, IS 1S 15
*Recorded from m—lme YSi meter. L S
In-Line YSI-MeterA N Te':“”’" C_ SQ- ¢ Cord, mSfem T DO, %

(from ext‘raction well)' _7'\-| Iy A, ;\—‘ -(}:‘b‘ ,
: Extraction Well flow rate .' 1 - Run meter .
TRate, gpm. | V.o e Reading 08326.3

| Totalizer \3\\0‘7? 63\\\"!‘8 'Time of day 0902 b
Tlmeofday 0900 1133, SRR L S
Prossure Gatg_s 1 Pl -1 (f Iter mﬂuent) P1-2 (post-fllter) ~_P1-3 (effluent) i
Readmipsig 60 S - 4.5 -

'_,Chemgca| S ' Tank level; . Tank level,'- Pump stroke . Pump Speed-," _Pumpbrate,‘
Feed . feet | gallons | setting, % % _GPH
o -] start | end-| start. [endof [ start | end of ,_stan {endof | start [endof ]

{of | of fofday| day |ofday| day | ofday| day | of day ¢ day |
day-.‘day-' o N R i 1
Lactate: . S T BURGUSERY N A lso - |so 4 a4 .
‘Bilcarbonate. | 105 | 105 |or-30 | ed30 H (¥ ]sB |re .2
Normal seflings: Lactale pump = 0.2 GPH; Bi/carbonate pump = 1.46 GPH_ 1
|_Maximurg. pum;mutputcapacmes Lactate pump 04 GPH Bicatbonata pump=406PH
| P : o
| g;'ﬁrer:jlge tanks Lactate gal soluhoe ada: None | 92 water added Nowe,

EURNEREE NO Bu/carbonate b added gal water added:

1 ’”Qv\e | . Newe.
Chemical Feed Off T:me Stopped qug\ ITlme Restarted I' 1L
Filter check (Y/N) 5{ ,, ' , R
Samp!es No $\w.43gs oo\\eo\-ﬁ'—\-

Coll_ected L »

q

[Nofes _ Teave £lew e o ovigian) eate o% 113 dpm.




Date

10/1 /07

NAS CECIL FIELD
" SITE 16 PILOT STUDY
DAILY LOG SHEET

' pH.: -
[ ORP, mV

[Spec. Cond.,

Personnel

Yon ng‘\tr

"\/1 /L[’

Weather Rain, ~7S°F
: ' AJ‘vffo‘rﬁ

Well

016

W ] ot6-
MW

461

016+
Mw2:

01 6—
MW3

' DTW_,__feet _ %.BD\

300|853 2.6l

8#&'

L)

0.6l oo 0:54

OYS

077 |

. oy,

S8 3.%&- S-AQ

Qg'i

3149

s

.14,8

w30l 2673

4047

LA3)

mS/cm.

0,504

.YSI stabilization

1S

time, minutes ‘ ‘Q

\'; IS

20

1* Hecorded from in-line Ybl meter

20

Spec.‘and‘._.

malem 1 DO, %

!n-Lme’YSI Meter B

N Temp-z °C

(from extraction well)

24,08

L Ly

9

" Extraction Well flow rate

Run meter -

[Rate, gpm

oS

1o

v_-R.eading ~

0RBIR.O

Totalizer .

121s449

1315470

Time of day |

: 1229

foyq

| Time of day. .

__totly -

‘Pressure Gauges

Pi-1 (filter mﬂuent)

‘i51-2 (post-filter) .

P1 -3 (efﬂuent) |

{ Reading, psig

.0

‘TS

QO

-

"Chemical.

Tank Ie'vel, .

Tank lovel. -

Pump stroke .

Pump Speed

Pump rate' S
GPH -

feet

gallons

- setting, %

“start

- end "of-

| Feed .

| start

end

-start

-end of |

“of

of

day -

start:

- end of

- start
of d_ay

end of

day

- day

- | of day

of dey | day

of day |

TLactate

' e

e

555"

N refilled?:

'- Chemlcal Feed Off

*| Collected [

Bl/carbonate

6S .

PCO'

50

§30  [o.30

Normal settings: Lactate pump = 0.2 GPH Bilcarbonate pump = 1.48 GPH

‘ Maxlmum pumps output capadues Lactate. pump = =0. 4 GPH; Bicartonate pump = 4.0 GPH

: hemical tanks

Lactate T

gal solutlon add

Nom,

gal water added

_Nowe

-Neo

Bx/carbonate

b _a_dded.

NQY\Q.

| gal water added

Ll’ ime- Restarted

F |lter check (Y/m

TumeStepped{ |

,1.0;,,\

Samples .

] "\x’s‘ﬂ:_{- |




e .

, ; Personnel

©-| Totalizer
1 Time of day |

: Maximuin pumps oulput capacmes Lactate pump =

Date

i9/4 /97

NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

- Weather |

do‘«h’ .

Well"‘ s L

W W

016
461

016 T 676
Mw2

01 6-
MW_1

MW3 “

DTW, feat ~

’:7&3‘)?

[631(7,

6} 770 1,49 |8l

",:DO, mg/L 2

018 [oxg

GS"’

474 |o,63 [0.65

e

373 (619

48

[330 |85 | 503

J[ORP,mV -

oo

‘_"\')-‘SS ’

4572

2’101 i\fz\ 3 330.(}

 {Spec. Cond.,
‘mSlem .

’);qgl,

'a’m-

ot

Olb [0.852 (0,679

YSi stabilization '

0 IS

time, minutes:

| ao,i

25 |15 [ 15

B Recorded from m-lme YSI meter 5

in-Line YSl Meter

_.»(trom extraction well)

Temp °C

DO, % __

.“('l Ll

.ul-.o%_ |

Spec; Cond mS/em_ -

Extractton Well ﬂow rate
| Rate m '

Run meter :

03

L

Readml

2475

T3 oﬁaé ‘

093]

o?s\

1200

\ Tme of day -

Pressure Gauges

P1 -3 (efﬂuent)

B Reading, psig - |-

PI 1 (ﬂlter mﬂuent)
6 0 -

O8I 1. ‘J\__ ST S

60

P 1 -2 (post-fulter)

30 ,\'

“Chemical
Feed ..

. /fank level, '_ ,
Téet

Tank level A
: gallons

'Pump'st'roke‘ :
_setting, %

Pump rate,
- GPH -

Speed
% -

Pump

of

day -

end-.
ofl
_day

“slart
ol day

end of
day

start
of day

end of
day

end of
_day

- start | end of
-ofday [ - day

. start’
of day |

Lactate . j

50 50 ,.4':'.‘ 4

Bi/carbonate

“Tea SO

Normal settings: Laciate 0

- 20
=0.2 GPH Bi/calbonate f

ip = 1.46 GPH.
04GPH,)Bicarbonate pump=4OGPH

»e 59 |- %0. 30

e Filter check (Y/N)

; Tlme Stopped
| I

Chemical tanks Lactate o 3 gal solutnon add gal water added m% ~
reﬂlled" Nane ‘
-y Bl/carbonate b added, : . gal water added
-6" S A30 o
' Chemtcal Feed Off: . 09 32| Tlme Restarted __L e

| Collected |

Sample,s 1

i ,'Notes '

F‘ovl \MR _’Eor

So &-\ As\\

‘_'\sg.’f\w\ o 3'5 W‘V i

nv@—vv‘mw o

Cea bQ sit. Sov 2S5 wminuRS 8t

oda Adi

‘135‘ ™

§50 ik,

MWA, Aot _suee of ftkﬁ% _

IE '5\“«\0“_«\&»'




NAS CECIL FIELD
SITE 16 PILOT STUDY

DAILY LOG SHEET
Date ' m/'e low Weather ¢lear day ~ 75°F
Personnel _ Jon Foﬁer oA o
Well TEW T W o016 | 0l6 016- [ 016 T

v : b 461 | 'Mw1 | mw2 | mwa - ]

DTW, feet P O | R CPIN IR
617|593 é.gs 657 [ 630 1677 !

°°','"9’.L" ouc|055 [038] 0.68 0.4l forpy|

PR 3:63 |50 {356 ]303 (373 [3,00]

ORP, "'“-’, [ 30a) ¢99 [R0s3 3%.) 9951366 |

(B v e [ S35 o] o0
Zﬁé“’mﬁiﬁ”‘ o [15 [0 7S ol ]

L Recorded from m-hne YSi meter ; _

{ In-Line YSI Meter . [—Téme. °C' sp°° c°"d "‘S’C"‘ DO.% |-

| (from exiraction well) | Q‘) Q0 l 00’7 RS "”5/L

' , Extractvon Well flow rate : - : Run meter .

-| Rate, gp_ .S I L_.g, 1 Reading* » Qjo4t 1
Totalizer 1323337 [ 1328%%a | | Time of day 0936 '

| Time ofday | 0934 1140 R e
Pressure 'eages TPEL (ﬂlter mﬂuent) P12 (postiter] | Pi3(e Lffluent)
Reading, psig AT TR I P U .

g ;Chem|cal . Tank Ievel Tank ieve!,-:~- Pump stroke | Pump Speed ' Pump'r_ate. 1
Feed - _feet” llons |- setting, % | % GPH
R start | end | -start | endof | 'start | end of vst_art ,_end of | start- | endof | - :

of | of | ofday day of day “day |otday| day | ofday | day e
L day | day |, * S O I SR ISR S RS |
Lactate _ P i a0 e P JIso' fs0 . |a R N
Bl/carbonate ‘3“\ L &So g 50 v‘eq"gg’ by 30| g 0./ M6 0.0)
28l "_-146GPH.‘.» T

=04GPH; Bicalbmate pUmp = 4. OGPH

- Chemicel'tanke 'Lactate "'- ‘ gal solution add Ngm -gal wateradded Nwe_
- r:efilled?; f
| CONo Bl/carbonate b added Newe | 02 water added Nme,

E Chemical Feed Oﬁ

“_Filter check (Y/N)

T .. Tnme .Stopped: R

_ Oﬁ.‘gﬁi' | Tlme Restarted

] \\w

[Sampies |
' C‘oll‘egt_ed '

No $°\M.p\‘z,s »

&9\\@ :.\el .

D

Lackake inyechian  Sracvel - Yolay .
S R




&

. [Bilcarbonate -
zMormalseWmLactateM 626 ]
_ua:dmum pumps outpul capa%t?és Lactgge pump = =0, 4GPHv Bl
Lactate BN

S Bn/carbonate

Date

SO/ia.,Q';

NAS CECIL FIELD -
SITE 16 PILOT STUDY
DAILY LOG SHEET

Personnel . Ten

eskey

Weather

(lew ~75°F

Wéu

W

016-
46!

-016-

W ,

01&.‘_ ;‘
MW2

T
w3

DTW feet

o S"éq,_

S 6ug| 661

' "’f“‘?

DO mg/L

D

6'.33'

039 | o4

0.39

048

.‘Mg.

T

380

S 342 | 333+

33

233 |

[ORPImV

48 193] 3033,

209\

IBRN|

.| Spec. Cond
1 mSlem.

193 | taog| 1otod |

1038 |

o 9\ |

YS| stabilization

time, minutes 10

0] S

__1'§ _

L 'Recorded from in-hne YSI meter

DO%‘* J

'-In-Line_ YSI M_eter T

[ Temp.C

Spec Cond mS/cm

(from extraction well)

| 2743

l )'lL

o‘sz

~Extraction Well flow rate

Ruh’ meter

Rate, gpm |

0.9

1.2

. _Heéding' ]

ofis7. s

Totalizer

1334150

Time of day

”A‘&

' 1334|'+”3
NEC

',Ti'r'ne cf'day

!

- Pressure Gauges

PH (fllter mﬂUent)

P1-2 (post-ﬂlter)

;»,.'P1.'-3;(efﬂuent) —

Readlng, psng

9@

9.0

'10

: Feed

Chemucal

’_ Tank tev.,el, 1
" feet

Tank level
allons

setting, %

Pump stroke .

Pump Speed

%

Pump "‘fate.' ’
.GPH

of

start

‘end.{ start
“of [of day

| starl
, ', ‘of day_ '

endof | start

day -

of day }

end of |
day

start
ofday |~

end of
day

Lactate

| day

’day R

0. |4 |4

35

1.8

BVcarbonate

:§o” faaso ~5§o

60 |Teob]

‘atebbhnp;'a.oem —

Chem|cal tanks
refllled?
. s‘g,

gal solutlon add 3

V.V“Qa:IIWatve'f‘éddcd' 10 e

lb added

o : lwater added
| 60 Lo ga

\\"§

- Ohemlcal Feed Oﬂ

HS\

| Tlme Restarted 1 RS‘\

A Fllter check (Y/N)

Tlme Stopped

Sampies [
: Collected

." Notes

F, l+er

°‘*msﬂ-4




Date

Oct I35, 2007%

NAS CECIL FIELD
SITE 16 PILOT STUDY

Personnel

Dare

DAILY LOG SHEET
Weat_her

’Pf",s .

-8

We“

EWE W

"016- 016

a6l | Mw1

016-
_Mw2

-018- |
Mw3

» D'IW, fest

30

6-82 6.0l

|[3.09]

| »D.d’, molL- %, )

8t é’é.qz

05‘1

0:46 |04

b.qq ‘

_: pH".

. 3&24§3

361

3,2‘1

308

3%

. onp mv.

_’2_68.

B2 3

260

N TS
293

F
25%

2‘('?’.3

. Spec Cend

mS/cm’

l_y‘fzs‘r 230

l.oF2

[l 16t 058 |0, 858

YSi stabihzatien
time, minuytes. . -

15 15

1515 s

5

K Rec0rded from in-line YSI meter

In-Line YSli Meter

(from extractron well)

Temg °C.

Spec Cond mSIcm

DO%

26, 8?

/.335

W/D‘i

Run meter

E Rate,#qpm

Extraetron Well flow rate

/o2

VA 7 | Reading-

01 2200

. {Totalizer .

13388”'

13388

'Ti'me of day .

Time of 'day :

/oo?— :

lZJS

Pressure Gauges i

P1-2 (post-filter)

Readmg pqu__

PM (ﬂlter ranuentL
L fe

/Z.

--*Pili-a‘(eﬁﬂl'u.e.nt)» .

| Feed .

Chemrcal

Tank !ev'el, 1

feet ..

Tank level,
jallons

Pump stroke :
setting, %

Pump'.'Speed
%

Pump rate
GPH -

I start

of | ‘of
da'y’; _day .

‘end

“start- | end of.
of day' day

. start
of day day

end df 3

“stat | A _
day’ | ofday | day

of day

start

[Taciste,

|50

|50 -_:v‘"~4.:'f-'1 e ]

35 5S

/5'0 eo‘ 60 160

e Bl/earbc_mate

60 3 .'-*Ii-e.’. 16

T -04GPH BiearbonatepumpzdoGPH il

. Chemrcal tanks
‘ refrl!ed'? '

Lactate

gal solutron add: .

O

gal water added

Br/carbonate

Ib added

5 7._? 2

| gal water added

N IT-

Chemical Feed

’Tnme Stopped

[ Tlme Restarted

TLfe

- {Filter check m

Lzeew .

‘ Coll_ected

Samples

Coi«D L HH<:~ ok /Ua Zmr\ 4!&2!2*_-2::;__ .

-end of




. NAS CECIL FIELD
SITE 16 PILOT STUDY

DAILY OG SHEET

%% F

~ Date [O- (8- 0y  Weather (S2uy-
Personnel o
Well - EW’ [ W [016- | 016- | 016 | 016-
o Lo ] eel MW b Mw2 | Mwa
DTW, feet ' |.

' DO, mg/L. -

_ PEUysen T Heug [0.79] 218
_ 032080 10:32/0-31 |6534 oy

A pH .

[3:943% jaey (232 ot 284

[oRP, mV

B S Y N S
12581292 [yos |3t |45 [2490

-+ Bpec. Cond,
mS/em

.28 I.oks 1. 15 | O.9%0|), o8y joAa|

YSt stabullzetnon ‘

time, minutes -

/S 1§ {15 I{ lig

:5

1 Hecorded from in lme YSl meter B

| tn-Line vsi Meter_
_(g'rgvm extraction well)

__Te_e

Spec Cond., mS/cm

Z:(oow '

' /002.,6 ,

Extracuon Well flow rate =k

Run meter

| Flate ggm

3.6

[ Reading

9 252

‘Totalizer

13%497

“Tim"e of day ¥

_/, Y43y

Time of daj

1433

Pressufg&auges

) Readmg, pstg

P1 -2 (post-fllter)

PI 1 (fllter |nfluent)

/Y

P1 -3 (efﬂuent)

1 Lactate

Vday.

Bn/carbonate

{60 ° 60 -

“Chemical T Aiovel _Tank Tovel, | Pump sroke Pump Speed T
| Feed . _ -feet - gallons- . setting, % i
ST ; ,sggg» wend- | start | end’ of | ~start’ | end of end 'of 4
: ~of "[-oftday [ day |ofday | day | f day. ,

4 .4

Normal satlings: Lacxated .

. Maximum pumps outpic_agaci 1

‘Chemical tanks Lactate ‘ gal solutlon add gal water added ,D. '
~refllled‘7 ‘99 TP d

| . ( Bvlcarbonate Ib added 2o gal wa era e 90
[Chemical Feep O [Time Stopped | lTlme Restarted J l”‘f@f‘f
- [ Fiter check (¥i): 7‘7&0 T B

: Sémme's f 514,) n C,Lwa& m s Mn —

. ‘Collected |

wu/g

.’”'Notes: | ', 45 éj I’wly : an_\.' - '_,_wq.! T




BV )

Date
B Personnel

Ocr

NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

os

I RN
T R e e

K1L'F

' Weathef

i
v

) --Well

To76-

016
MWws |

016~
MW2 |

016 |
46t | Mw

- :,_ DTW feet

135

[f.02

Ju8]

'- .DO mg/L

p.31 0,33

@‘?’-} 140

0‘;23 o. 30 Q .*5‘,

63

3.4y |01

o4 2 Ja [z |

‘OFtP mv

T F
Tigs.

252

U
11y,

R
348 ‘19’2; | 33|

: 'Spec Cond

mS/cm

0.9} |0.959

UG

3

055

0;?31 '

YS| stabilization

-time, minutes

15 |15 :(

—

* Hecorded from mvlme YSi meter

;f/:__s‘ [

| 'fln-Lme YSI Meter .

) Temg, C.- Spec Cond

mS/cm DO, % '

(trom extractnon well) ZS 13 o f-ue

T

Extractlon Well flow rate

" Run meter

. F!"ate ,°gpm

1‘3 6@0

B F{e,ading_._f B

933’82,

N Totalizer

lle

| Time of .day. I

/e

2.3 “ R

Time ofday

Pressure Gauges .

-Readmw_

PI-1 (ﬂlter\ nnﬂuent):: -.

LSO

F":‘"’I-Z'(post—'-ﬁl,tei._ _

’Pies"(éffluent,)'_ , 
>

§ .Chemical

- Feed .

'_I',an’l»(.'
feet . - |-

“Tank Ievei, o
gallons

level, j

Pump stroke

4 Pump
settin % |

Speed, :
% 1. -GPH

B Pump rate. ‘.

of

~ start

start

end -
1 oof
day’

-start
of day

endof |

start

- of day

end of

day

. start
‘of day

end of
day

Jofday |

end of
day

T Lactate

day |

50 .

50

|4

4

| Bilcarbonate -

. 60

80

60

116 -

16

O

| Chemlcal tanks |
_refi_lled?‘:, '

Lactate o

: gal solutlon add ,?_ ‘-l ‘

’ gal water added

Bl/carbonate

Ib added
S ?— I“ID

gal water added

/o

- {Chemical Feed

Off

Filter check W

Tlme Stopped
o? tf -

e‘im o

[ Time Restarted: _

[r200 "

- Samptes .
" ,.Acollecte»d c

'. NoteS' ~

9,/%~V7bl

AM

Qe:mz

(]A:z,&w m:f QL) M&-‘*M




NAS CECIL FIELD - . I
SITE 16 PILOT STUDY
DAILY LOG SHEET

Date (k25 2> Weather Sumi 13 o"

Personnel O. S e Fleen

Well — [EW' | W [016- 076 016 J 016 .
46l |'MW1 | Mw2 | Mw3.

b33 Pona21/(9%748]
loav |04y o3z 033 | 63x [033]
B Pus 26 e [3ayfaaq | |
g N P -40-.‘?‘.223%89! tiii-sm . e e
A ipse/z;neond.,‘- 16t [ g osg 3%, l-.qé;rt_,'. [ ?'W‘?l" — . ' _
GG

DTW feet

DO, mg/L

. ‘pH

Y8 stabilization . y ~ s T
.| ime, minutes
| M Recorded from in- lme Yol meter

In-Line YSI Meter | temp. QC : Spec Cond mS’?’_" - DO, %
(from extrac_t‘ionweu) _ ’LS 3(, '_ /. / Qo B _‘/."o

_ Extractlon Well flow rate e _‘ Lo F!un meter .
Rate,gpm | 2.2 " T /7,7 3 Beading .'f L 9G4eis”
Totalizer. I_?ﬂ:—-o% B /3’%95. { | Timgofday .=~ | 74620
Timeofday | /zoS | 522 | -~ o

‘Chemical | Tankievel, T Tank lével, - | Pump stroke | Pump Speed, - “Pump rate, Ce
Feed . ___feet — gallons. | “setting,% . |- .- % < GPH- | .-
LR | start [-end| start | end of ~start pendof | stat | endof [ start |endof _ : o

: of '] of [ofday | day | ofday | day |ofday | day (ofday| day-| - .
C|Lactate . | —1— 140 /36 [ S s Js o a4 o Ja ) T
: 'B|/carbonate 1= 135 {90 e |60 60.  Jeo- 116 = |1e : o
' ‘Ellcarbohate unip = 1. — R - -

: Chemlcal tanks Lactate 7 gal solut:on add gal water added 5 —
| refllled'? 8 Lo Y

) Bl/carbonate lb added ‘ch ' gal water added ,:*7'0 o

= 'Chemncal Feed Off: | Time Stopped ./._f/w{ B -Tgme;Re_s,tarted:. BR=acad|
FlltercheckwN) ‘ zzo(, i IR Coe T

e "Samples &*\\rf - Mo

| Collected | _ ? » ”‘&

T




Date -

NAS CECIL FIELD
SITE 16 PILOT STUDY

DAILY LOG SH

Personnel

Ock 24 Zov“l-
s - ’

Weather

EET

(=

2HE

g Well

TEw

|W'-g 016-

46!,

016-
MW

- 016-
Mw2

~016-
Mw3 |

DTW,‘ feet

ApH

| ORP, mV

Spec. Cond,,
' mS/cm ’

R

time, minutes

YSI stabilization 1 .

* Recorded lrom m—lme YSl meter :

ireLine YS! Meter_ i
{from extraction well) |

Temp °C

D0, %

. Spec. Cdnd._. lnS/cm

Extractlon Well flow rate

Run

meter - .

Rate, gpm |

¥R

Readlng ‘

o (z 3

Totalizer

o t3‘+°5v

_ Tim

e of day

.'Iéy_aw

{Time of day |

| se2e0

.Chehiical T

3 Tank level, .

- feet

" Tank level,
-__gallons

“Pump stroke
sefting, % .

Pulnb‘ Speed, _

Pump rate, B
GPH

Feed.

“start.

Lactate = -

| Bi/carbonate -

Start
~of day

| end of

.start

of day.

end of
. day

_start
| of-day

end of
day .

‘star't _
of day X

= =

¢‘(

|

G

|- Nomal settings: Lactate punip = 0 2 GPH Blldarbonate pump 1 4¢
Maxlmuﬂgumps m,np_c_ap_acltles Laclate pum

B GPH

= 0.4 GPH; Bicavbonatepmﬁd 4OGPH

: Chemlcal tanks
, refllled‘?',

' Bulcarbonate

Lactate

w gal solutlon add

 gp— .

gal water added .

b added:'

p———

gal water add_ed., o

Chemlcal Feed Off |

T".-“,e $télbpéd: 1

~_ [ Time Restarted:

F iter check (Y/N)

k Samples
‘ Collected '

i\

L

i N—m&&n} N




NAS CECIL FIELD

SITE 16 PILOT STUDY

- DAILY LOG SHEET

Ph Sonn HF

Date Q(,’v ’SO Z(:O/o'- - Weather

Personnel S ’ :

Well EW* _"IW‘ 501&__'-01‘6— T 616 | 616
. |46l MW [ MW2 | MWS.

DO mg/L S GRS

CHP,' mv o "‘/I R

Spec. Cond., z

mS/cm - gt

YS! stabilization '

timd} minutes '

* Hecorded from m—lme Yal meter

Maxlmum pumps output gggcllies Lac(ate pump = 04 GPH Bicarbonate pump = 4.0 GPH

in-Line YSl.MeterV : Temp, °C Spec._Qqnd;, mS/grp_ -~ DO.%
(from extraction Well) : ’
Extractlon Well ﬂow rals . AT Runjmetef B
Rate, gpm /,» y Reading =1 9(9
Totalizer 33 32_ | Time ofday 0931
Time of day | 0‘131 N T o o
Pre’ssur'e’GauQes. PI-1 (fllter mfluent) ’ PJ -2 (post-filter) .-1P1-3 i('efﬂuent) '
Reading, psig /o, ' 6 s
.Cherhicélf'i Tank lovel, 'Ta_n‘k_ 'leye_l,[— Pump stroke. | Pump Speed, _f Pump rate,
Feed feet —.gallons setting,. % | - % . .} - GPH -
~ 'start'. end | .start | endof_ start | endof | start | endof | start’ | endof |
_ of |'of lofday| day |ofday| day |ofday| day | ofday| day
B S day | day | - | = - X N R
Lactate SN N dso |0 A e
Bi/carbonate - | ‘ ' 60 160 60 - 116" 1.6
Normal settings: Lactate pump 0.2 GPH Bllcatbonatep_ump_itteGPH ' I

Chemical tanks Lactate - | gal solution add gal water a added:' -
refmed? ; o

Bl/oarbonate Ib added gal water added:' ]
Chenical FeedOff - Tlme Stopped [ Time ReStarted l —
Fllter check (XiN) ' o? 31 3 P

' Samples

-1 Collected ) V

{Notes: S ctem. a5 Caeout
. - ) SR d 3 T . T -
ok '_z-t-d_ i CAroned ) v Agen o T LL Se sy

DS M

NN A °C4"_°, Doyt




ISCO PILOT STUDY OPERATOR LOG SHEETS
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NAS

SITE 16 PILOT STUDY
DAILY LOG SHEET

CECIL FIELD

B -
. ' or

Date H 25,08 Weather - (Leasr S

Personnel .

Well EW=2' | W3 | 016461 | MW2 MW4 | IW-1** | MW-1** | EW-

. 1’!

DTW, feet ! q. 58 {

DO, mg/L : : ]

pH

ORP, mV
1 Spec. Cond.,

mS/cm

YS! stabilization

time, minutes
| * Recorded from in-line YSI meter. -

** Test only. DTW

in-Line YSI.Meter Temp.,°C * | Spec. Cond,, mS/cm .DO, %

(from extraction well) '

T ,
' Extraction Well flow rate Run meter

Rate, gpm S ‘Reading oquap'}

Totalizer | oovo Time of day 2o
_Time of day 1030 ' '

Pressure Gauges | PI-1 (filter influent) P1-2 (post:filter) P1-3 (effluent)
| Reading, psig ;

Chemical Tank level, - | Tank level, Pump stroke Pump Speed, PUmb rate,

Feed feet _gallons setting, % % GPH-

'1. ,' l‘;,s’: start | end start endof | start endof | start | endof | start | end.of

ﬁ»“‘? T of of |ofday| day |ofday}| day |ofday| day | ofday’| day
{555 day | day | g ' C : '

H202 ‘

Normal settings: H202 pump = 1.33 GPH

Maximum-pumps output capacities: H202 pump = 4.0GPH

gal solution add:

gal water added:

Chemical tank ' | Laetate™

refilled?: | Reends _

Chemical Feed Off. | Time Stopped: [Time Restarted: |

Filter check (Y/N): : ' ¢
Samples Noae

Collected j

Notes: _ S¥ork  Latiwim\oRon m_%l
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NAS CECIL FIELD AY/Q \LUJJA’/

SITE 16 PILOT STUDY
DAILY LOG SHEET

&
Date &.06.0% Weather - C;U—A-\r ; 80
Personnel D. Sicthhan
/ / /
Well Ew-2* IW-3 | 016-46! Mw2/ [ Mw4 /] Iw-1** MW-1"T Ew-
1**
DTW, feet 2362 prbe g.04 |%.26 |@oy | 339|922 |83
DO, mg/L T ‘ '
. jo-15 10.09 0.13 |G|} 0n3
pH ‘ 3122,
9,28 |2u.80 | 4.9 |3.80 {333
ORP, mV T &) 4) ™) it
3 bz 9% 18® M3
Spec. Cond., IR ; ; , -
_mSfom 0us {1,353 |1, A |, 431 | o 652
YSI stabilization ,
time, minutes | 30 30 95 4o q0
*Recorded from in-line YSI meter.
** Test only DTW ~
In-L‘ine'Yéleeter k , ~'Temp—" "C_{ Spec. Cond,, mS/cm D&% . mi‘)/l'
{from extraction well) | 25,06~ 25.00 ®.15
Extrac’uon Well ﬂow rate , Run meter
Rate, gpm Bo | 3. Reading 09" ssqz/cﬁssci
Totalizer |[omlz2 Yy oozt Time ofday /o] /155:(—
Time of day :,z‘a,.r‘/{v 1 ISS ™
Pressure Gaugesﬁ | PI-1 filter influent) P12 (post-filter) P1-3 (éffluent)
Reading,psig | ¢ | <& Co ] .S o / ©
‘Chemical 1 T‘ank lev‘el,i " Tank level, Pump stroke T Pump Speed, PUmp rate, '
| Feed , feet gallons setting; % % GPH -
| | stat | end | stat | endof | start | endof | start | endof | start | endof |
,,z of | of Jo fday ‘day | ofday | day |ofday| day |[ofday| day |
'day dayw L , , =
'H202 L

| Normat settings: 1502 pump 133 GPH

; Maxlmum pumps outpul capacmes H202 pump 4 OGPH

: Chemlcalrtank« ?LaetateM galsolutnbn add: | galwater added:

reﬁ'lled?:

— o

- [Chemical Feed Of. Tir'hié Stopped: | 70(z___ | Time Restarted: [ /430 _
- | Filter check Lotz =N SMer e L

, ,{Sampies

R Collected :

' fNotes







NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

o
Date 4.2808 Weather - (D0erCas & EDS
Personnel DS / , . -
/ /
Well EW-2* | w-3' 016-4\(\5_[‘ Mw2 7 Mwa4 /] Iw-1* MW-1*7'I EW-/
— 2% O E 1
. { e ; ( v, . )
o 2.31 | 3.1S |8.28 | 5.09 |8.23|8.2¢ | 1-8%
| DO, mg/L :
m 0.1F [0.36 |0.52%| 3.8 |03
PH 3,19 [3,25|2.84 |3.46 |32
ORP, mV |70 ) &) &) ny
&243 : Qio(a Y. 21y 3%} .
1 Spec. Cond., ; S : *
oo L3 |30 1338 Jo. 1y |o.504 |
YS! stabilization '
time, minutes” 15 158 15 IS 5
* Recorded from in-line YS! meter. o
** Test only DTW
' Aln-L-ine'Y_SlMe,ter Temp., °C Spec. Cond., mS/cm DO, %
(from extraction well) | 2\4, b3 /' 8 08 [, G
’ 1
Extraction Well flow rate Run meter
Rate, gpm 2.8 .| Reading 6T SaBY
| Totalizer, . |oo\G S 0ol § 3 { Time of day /0o
 Time of day| /020 123% '
Preséure Gauges. | PI-1 (filter influent) | P1-2 (post-filter) P1-3 (effluent) -
Reading, psig | . s / o 7/
Chemical - Tanklevel, | Tank level, Pump stroke Pump Speed, Pump rate,
Feed ~ feet __gallons setting, % % GPH-
C Y [ stat [ end | stat | endof | start | endof | start | endof | start | end.of
SN of of |ofday | day |ofday| day |ofday| day |ofday’| day
wo ‘| day | day X 1 ‘ ] N N
H202 1 1so{nA 150 | Pa OB .58 [.58 |.58
Normal settings: H202 pump =133 GPH
3 " Maximum pumps output capacities: H202 pump = 4 0-GPH
[Chemical tank | Liaetete Fa0. gal solutlo_n-add: gal water added:
| refilled?: : -
| /2t | 29 |
Chemical Feed Off: | Time Stopped: | /ozl [ Time Restarted: | 12,13
| Filter check@/N) LS+ T : - = .
Samples Mo o
Collected |
| Notes: Susben  Cunmay M

T lots f smut UL\}W ™ b, 'M)o
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'NAS CECIL FIELD
. SITE 16 PILOT STUDY
DAILY LOG SHEET
Date 5-1-300% Weather - ClRay doy ~T75°F
Personnel  JIow Foster -
i rd -

e ; R ’ -~ ‘*‘f' ’ A /
3 Well EW-2* | IW-3 | 016-461 | MW2 | MW4 [IW-1** | MW-1** | EW- |
o AR L N Jo1
221 |TMR | B2 (833 | 2,24 |T.64 | R |TRy
A | #3ag AT |6 | 08 '
B %39 | 2,64 3.90 | 2R3 |81
“1.ORP, mV . N R
{3094 [573.3abS-6 | 1S3.44|295.0

| ‘fnpse/f:}nc,ond" 2030 [34%50]2.001 |[1.26) |osix
St ilizati , R
Limeamies - 15 lae |15 g |2 | .

* Recorded from in-line YSI meter
1 Test only. DTW =

[OTW, fest

- [PO, mok.

50.%
‘RS?\

, Extractlon Well ﬂow rate el e Run meter -

| Rate, gpm I e 6?!‘\ 50 AT Reading , 0766k, S_
| Totalizer . | 289%x | a30¢\ | |{Time of day . 0%IR
Time of day ~2\b Pt : -

re Gauges PI 1 ifllter mfluent) P1-2 (prt’f"tef) | P1‘3 (efﬂuent)
Beure. 8 G S VE BTN ; EYH

“Tank ~aeve1, 1 Tank level 1 Pump stroke Pump Speed Pump rate :

. feet _gallons setting, % | % . _ GPH -}
start | end | stat | endof | stant | endof | start | endof | s
ofday | day |ofday | day |ofday| day |ofd

‘ Tt‘am;'i"“"()j SpecCond,mS/cm
{from extraction well) 14 3;\ ' 1.010

gal'soIUtioh add. | gal water added SR

) ‘5 LQ *0*“\ o w’% o
= Teme btopped ' 0‘8!1 1 Time Re'starté;d‘:‘~ TN
| Gamts e e oy

Samples
Ilected

Notes , w%\\y_w. ; e \?, tbjg“ ’DQ =X 43 h\%

“E\Qw fu&e, WAS ;Q G«PM‘ ;

[Toon seil o _sis sy




. Saf . . . N . .o - T
R £ R | e

s

TE| revatennuse.  YSIEQUIPMENT CALIBRATION SHEET 1

PROJECT NAME :  Ste 16 Pilot Study INSTRUMENT NAME/MODEL: | YS! 556 MPS

i
PROJECT No.: 112G00746 , SERIAL NUMBER: ? o1 ®1003%)

SITE NAME: Site 16 MANUFACTURER: YSI

Date | . Person Machi Machine Calibration
of Performing chine achine Instrument Readings ' Standard

- Serial No. | Settings
Calibration . Calibration | °°"® "° _ 4 (Lot#/Expirati

PH (8) 3. Foster |aviddeanty|

\ ‘ 1 jo.06 | 930 Ie.00 Exp.Date:
‘ Lot# |
' . jov.0 1007 1¢3,0 Exp.Date: pph

, Lot# NA
L.yot 1.34¢ 1897 Exp.bate: NA

- i Lot#
Exp.Date:
Tot# GAR
249 asty | 2400 |Exp.Date: cie Ao

\ _ Lot#! NA

\ll \L .00 €.9¢ “1.00 Exp.Date: pg
' . Lot#
Exp.Date:
Lot#!
Exp.Date:
Lot#
Exp.Date:
Lot#
Exp.Date:
Lot#, .
Exp.Date:
Lot#
Exp.Date:




NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

) ' o -
Date S-5-08 Weather - (oo~ X5
Personnel D.S S »
Well ' EW-2* | IW-3 | 016461 | MW2 | MW4 [ IW-1** | MW-1** | EW-
, . i
DTW, feet — ) { —~ — ~
92 (g.23. |8.0 [8.24
DO, mg/L. ,
odo | {206 | 0V% 0.30 | ©\8
H T
P 322 [2735 | 338 |31 | 3.8
ORP, mV [Te SN © )
30 lau Q)Z‘*% 354 i"z»:s-\
Spee. Cond., T : R '
A4S/cm Ls2g |1,938] 1-96% | 1335 | 4o}

YSI stabilization

wme,mives_| 20 |80 | 80 |35 2o |

* Recorded from in-line YSI meter.
** Test only DTW

Temp., °C _|-Spes. Cond.',m.S/cm BOr% m4/ 0

In-Line YSI Meter

| (from extraction well)" 26.0Y /. 528 &. 1o
_ Extraction Well flow rate Run meter
Rate, gpm Q,%z ' ' Reading ¢972606
Totalizéer = |06 333 A Time of day ®8<%
Time of day | ®85(¢ '
Preséu_re Gauges | PI-1 (filter ipfluent) P1-2 (post-filter) P1-3 (effluent)
'Reading, psig 291/ 26 / Ro:S ‘
Chemical - Tanklevel, | Tank level, Pump stfoke Pump Speed, | Pump rate,
Feed ‘ feet gallons setting, % % GPH- I
"’ PN stant | end | stat | endof | stant | endof | stant | endof | start | endof
St of of |ofday | day |ofday | day |ofday| day | ofday’| day
wo 1 day | day | . N ' _
H202 les 95 5 [ los |8 S8 (13 | 13

"Normal settings: H202 pump = 1.33 GPH

Maximum pumps output capacities: H202 pump = 4.0 GPH

Chemical tank | LaetateHyOy [ gal solution add: | gal water added:
refilled?: : _ .

-—

[ Chemical Feed Off; Time Stopped

| Time 4Re‘stvarted: |

Filter check (Y/N): | O9SF \
Samples

Collected B

Notes: _ e - & ' L of  fe in LN (s el

Jo oML, vm..g!.o,.\‘a.( '




T

PROJECT NAME :

SITE NAME:

PROJECT No.:

~ pH(4)
pH Lﬁ) ;
D.O.

Cond.

ORP

TU_,.-\:O‘ (&‘
Mater

pH (4)
pH (10)
D.O.

Cond.

ORP

Tetra Tech NUS, Inc.

S

\

—

~ YSI EQUIPMENT CALIBRATION SHEET

Site 16 Pilot Study INSTRUMENT NAME/MODEL: : YSI 556 MPS

Site 16 MANUFACTURER: i YS!

112G06746~ 1264 SERIAL NUMBER: ]
|

 Date Person ) S ' Calibration
of Performing | Machine | Machine Instrument Readings ! Standard
. Calibration Serial No. | Settings i -
Calibration al (Lot#/Expiration Date) Comments

oK b2

410

Exp.ljate:

- Fo2

Lot#

Exp.Date:

.7«,

‘e

Lot#

|

Exp.Date:

LEMY

£+%09

Lot
Exp.Date:

Lot#

Exp.Date:

Lot#

Exp.Date:

/0,5

/G

Lot#

Exp.Date”™

Lot#

Exp.Date:

Lot#

Exp.Date:

Lot#

Exp.Date:

Lot#

Exp.Date:

Lot#

Exp.Date:

Lot# -

Exp.Date:
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NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

Date 5" 1 - % Weather - CLQ,&/* 8’7’ o/:

Personnel \PAN
Well EW-2* iw-3 | 016-46l Mw2 MW4 | IW-1* | MW-1** EW-
1**’
DTW, feet m\
bO,mgl T [STARY SYsTEM
P | | AGA W)
[ ORP, mV B
‘Spec. Cond.,
1 mS/lem ; : .
| YS! stabilization j N
time, minutes - ;
{ * Recorded from in-line YS}: meter
** Test only DTW
!n~Line’«YSI‘Meter Temp., °C Spec. Cond.‘, mS/cm . DO, % .
{from ,extraction well)
% ST Extractlon We" ﬂow rate ~ R __Run meter
[ Rate, gpm 3 ] | Reading 0931+
| Totalizer 217 ) Time of day ) FOL,
Timeofday | IY3D n
: ,:Prekfs'su,re Gauges | PI-1 (filier influent) "P1-2 (post-filter) P1-3 (effluent)
‘Reading, psig | O O '
1 Ch’émical Tank level, Tank level, PUmp stroke Pump Speed, Pump rate,
| Feed feet gallons | = setting, % % . GPH
et . | start | end | stat | endof | start | endof | stat | endof | start | endof

1 ,z‘ of | of |ofday| day |ofday| day |ofday| day |ofday| day

B ..l day | day | R ; |
oz —— BEs sz 95 o=T<1 —— =
“Normal semngs H202 pump—133 GPH ’ = - S

) ngmum pumps output capacities: H202 pump =4.0-.GPH

i"Chﬁefr:l‘ioai:tank ;| gai solution add Toal water added:

| refilled?: i B RN ; B
k’Chen"\"iCél‘f‘Feed Off. | Time Stopped: | ITlme Restarted l I*]j@
',‘Flltercheck ymny. ‘ ,

1 Samples

Coﬂected

fdoogie [2-ox-cle

i ‘Notes; ‘
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NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET
. <
Date S~1%5-08 ~ Weather - Clowr 82 F
Personnel D 5

Well |l Ew-2* | W-3 | 016-461 | MW2 | MW4 | IW-1** | MW-1*" | EW.
‘ 8. (a\ . ™ ]
DTW, feet ‘ . ' .
3.F 929 168 |F.02 .01 8.y |8.%%
DO, mg/L 1 , ‘ - ~
_10.80 [O |0.gQ [°%+ 5 33
H B ] .
b |39 3o |33¢ 338 [4.13
ORP, mV T () o) =
| gioq | 3ot 302 'zqw 2yy
|{.Spee. Cond., L 186, |~ .
mS/cm [-33? ‘f;‘B:}’ " 18 6 10, %3 0. 304
YSI stabilization |~ . : '
time, minutes | D 15 15 /5 /2
* Recorded from in-line YSI meter. '
**Test only DTW L ’
In-Line YSI Meter ' | Temp., °C Spec Cond,, mS/cm DO, %
{from extraction well) 23,90 F.340 Cf_o
Extraction Well flow rate , . Run meter i
[ Rate, gpm | 3.0 | 2-6 Reading =« | 99539
Totalizer | G¥6.o0 CHe Time ofday o9
Timeofday | O%32 '06’6'&( - BRI
[Pressure Gauges | PI-1 (fiter influent) | _P1-2 (post-ilter) P1-3 (effluent) _
Reading.psig [ o / /4 e / F o / 2z
‘ Chemi¢a| “1° Tank levei, Tank Ievel, 1 Pump stroke Pump Speed, Pump rate,
Feed B feet | gallons : setting, % A %o GPH:
w stat | end | stat {endof | stat [endof| start |endof | stat }endof |
v 1 of | of |ofday| day |ofday | day |ofday| day |ofday'|'day | -
I . day" ‘day b | S : ' : i
fH202 R e
Normal semngs H202 pump 1 33 GPH
’Mammum pumps outpui capacmes H202 pump = 4OGPH k

f‘Chemlcal tank, I,.-aet-aﬂte“!al- gal solutnon add: 'gélfywater, added:
refilled?: A RS b e e
ChemlcalFeedoﬁ TTime Stopped: e ]‘TimeﬁReStarted: t‘vl" ‘
[Samples | /\)MQ_

“|Collected|{

Notés: o




 — - L . - — L : . o o . .
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NAS CECIL FIELD
SITE 16 PH.OT STUDY
DAILY LOG SHEET

Date 5.20.08 Weather,-(L_q_d\,- qloF
Personnel 1y S )

Well ' EW-2* | IW-3 | 016-461 | MW2 | MW4 | W-1~ | MW-1"* | EW-
1‘*
[ B W

DTW, feet . h1.59 *_‘;_ET- 2.9¢ 8.2 7-162 _;.lé 8.16_ &38
DO, mg/L : 0'53 238 /‘/5 0.34/ O"b()\

pH ,. 3.29 | 3.a2 VB.BS 3.24 |380

ORP, mV (".gzo EgB( +3)>58 ,(“qu @‘75‘6
whec cond HL2eM 020 |/, 225 |0, gdo |0 Mke

YSI stabilization (s | 5 3 o '8 (5

time, minutes
' *'Recorded from in-lifie™ YSI meter, T T

** Test only DTW . ; s
In-l;ine' YSi -Meter Temp., °C SpeerCopd:, mS/ cm | DO, % . E
(from extraction well) | 2§, Sy [. 2.1 2 _ &. (/

_ Extraction Well flow rate . - | ~ Run meter
Rate, gpm eS| Reading (O0B/(,
Totalizer 359 | e | | Time of day WA
Time of day | /oS 1 - a o
Pressure Gauges | PI-1 (filter influent) P12 (post-filter) P1-3 (effluent)
'Reading, psig | o -/ ¢ o  / o /o |
Ch'emtcal- ' Tank tevel, | """ﬁnk ievel, Pump stroké Purﬁp Speed, | Pump rate,
‘ Feed | feet ___gallons setting, % % GPH-

/{' start | end | stad | endof | start | endof | start endof | start | end of
,{;{‘ : of of {ofday | day |ofday | day |ofday| day |ofday’| day
B _day | day |. . ' ‘ . :
H202 o -+ 7s | P57 | ; /5 |25
Normal settings: H202 pump 1.33 GPH ] S
Maximum pumps output capacities: H202 pump = 4.0.GPH '4 & d

. _ %8 : » I _ . §

Chemical tank | LactateHeUe] gal solution add: | gal water added: K
refilled?: SURE
Chemical Feed Off: | Time Stopped: _ ' [ Time Restarted: 1
Filter check (WN): ot Ao N ' R \
Samples |  Mone oaly  H.O o sdim
Collected | . | i /

by

Notes: e O vellowlsh o ML th\uAﬁgj tado txlls
4"

» Mot slin  petipilale /¢ ZL3 ~ Caonel.




Liz

Tetra Tech NUS, Inc.

YSI EQUIPMENT CALIBRATION SHEET

PROJECT NAME : *  Site 16 Pilot Study INSTRUMENT NAME/MODEL.: YSI 556 MPS
SITE NAME: Site 16 MANUFACTURER: YSI
PROJECT No.: 112G00446 S\ 26 Y SERIAL NUMBER:
Date Person ‘ ~ Calibration
of Performing s“::i‘:'isz I::;:::n: Instrument Readings - Standard
Calibration | Calibration ) ¢ (Lot#/Expiration Date)
. . S o pp R
PH (4) 5-20-0% % & b Exp.Date: ,u;;n,
j TotF
CoF
D.O. I 2t to0 Exp.Date: /
Lot#
Cond. L+ L. w9 Exp.bate:
Lot#
Temp. — - Exp.Date: -
: ~i - ot#’
ORP - 229 |%Mo Exp.Date:
Lot#
Exp.Date:
Lot#:
PH(4) Exp.Date:
- Lot#.
PH (10) Exp.Date:
Lot#
D.O. Exp.Date:
Lot#
Cond.. Exp.Date:
Lo
Temp. . Exp.Date:

ORP

Oth




L2 ¢

e iR 20 o




NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

r Date 5-21~0% . Weather - °° S_uw
: VAL Personnel b
. Well EWZ | W3 | 076.461 | MW2 | MW4 | W | MW" | EW-
N 5 : ' 1’*
i DTW, feet - ‘ - . 3
| 295 |o.) |$3% |\ |905 [7.11 |8 38§52
. DO, mg/L : '
] R R R AR |
pH : B ]
™ | 335 13351296 |3.63 | 335
ORP, mV ; , 1
3.9 13050 | 3915 | Clog e 12790 ]
1 Spec. Cond., e o R ;
mS/em L ? | LA Dy U |0t (o595 | |
1 YSI stabilization .
time, minutes. | { 5 25~ | \,<6 20 l ((7 , /
1 * Recorded from in-line YS! meter. ’
** Tast only DTW
g | vln-L‘in‘e' YSIFMe'ter Temp., °C Sﬁec, Cond., mS/cm DO, %
| (from extraction well) | 71| 52 , I M377 Y. 0‘70
. ] I '
Extraction Well flow rate ' Runmeter
I Rate, gom | 2.9 iR { Reading | /6243 O
{ Totalizer | /143 R | | Time of day 0924
| Time of day on2g | '
. ‘_Pressure Gauges PI-1 (filter inﬂuent) __P1-2 (post-filter) P13 (éﬁlyueth)
[ Reading, psig | Z ( AR S > O | b
| Chemical Tanklevel, | Tanklevel, | Pump stroke | Pump Speed, | Pump réié,~
Feed L feet | gallons | setting, % % |  GPH
B stat | end | stat | endof | start | endof | start | endof | start {'endof
o of { of |ofday| day |ofday | day |ofday | day | ofday| day
O | day day o T L ‘ ‘ '
{H202 ‘ 95 | 95 | | >< (@" I@ 1
Normal settings: H202pump 133GPH 2. ’ 5% 15‘70 ‘
i .Maxrmum pumps output capacmes 202 pump 4 OGPH

{ Chemical tank L,aetafe"‘?.oﬂ gal solunon add: :Umvc gal water added. Ao

|refiled?: | e Y - Mo
[Chemical Feed Off.__| Time Stopped RN T Time Restaried: ] i
| Filter checkﬁ/N) 0,& — , e

- [Samples Tei0b

| cCollected | gy

-~ [Notes:




ToraTechNUS, . YSI EQUIPMENT CALIBRATION SHEET

PROJECTNAME: Site16PilotStudy . INSTRUMENT NAME/MODEL: © YSI 556 MPS

SITE NAME: Stete __MANUFACTURER: ysi
PROJECTNo.: 112600746 SERIAL NUMBER: 07110029

: : Calibration
Instrument Readings Standard
(Lot#/Expiration Date) ;

| Date

]i””f'PeriSOn7 —
of

Performing | Machine | Machine
callbratlon Serial No. | Settings

Comments

o

i pe— : S—— ‘ -
| P OSifog | O | 1393 | 400 |eppae:
| T ~ Coth
pH(10) 10.00 |Exp.Date:
o T " Lot# -
7 '}0(7«‘0 Exp.Date:
Lot#
1Exp.Date:;
ot
-|Exp.Date:
Lot#
- |Exp.Date:
oW
Exp.Date:
~ [Lot#
Exp.Date:
Lot#
Exp.Date:
Lot#
Exp.Date:
Lot#
Exp.Date:
Lot#
Exp.Date:
Lot#
Exp.Date:

. p.O.

. Cond.

 Temp.

ORP

| pH@

pH (10)

D.O.

| cond.

'T'emp. ‘

. ORP




N S \/
T reva ech NS, inc. - EQUIPMENT CALIBRATION LOG
PROJECT NAME : Site 16 Pilot Study INSTRUMENT NAME/MODEL: Turbidimeter
SITE NAME: Site 16 ‘ . MANUFACTURER: HF Scientific, Inc.
PROJECT No.: 112G00746 SERIAL NUMBER:
Date Instrument Person Instrument Settings Instrument Readings _ | Calibration . Remarks
of 1.D. Performing Pre- Post- . Pre- Post- Standard : and
Number Calibration calibration , calibration calibration | calibration | (Lot No.) : Comments
i ! . R B : P ! ! i Dol g i i o e Bt il PO R i L HOEE RIS il
20135 i< oty ) .0 |7es1d éxp - Nov 09
‘ ' 1.0NTU 1.0NTU
10.0NTUs|  10.0NTUs
1.0NTU " 1.0NTU
10.0NTUs| 10.0NTUs
1.0NTU 1.0NTU
10.0NTUs 10.0NTUs
1.0NTU 1.ONTU
10.0NTUs 10.0NTUs
1.0NTU 1.0NTU , 3
10.0NTUs 10.0NTUs .
1.0NTU 1.0NTU
10.0NTUSs| 10.0NTUs
1.ONTU[ 1.0NTU
10.0NTUs| 10.0NTUs|
1 .ONTU] 1.0NTU
10.0NTUs 10.0NTUs|
1.0NTU 1.0NTU
10.0NTUs 10.0NTUs
1.0NTU 1.0NTU
10.0NTUs 10.0NTUs
1.0NTU - 1.0NTU
10.0NTUs| 10.0NTUs
1.0NTU 1.0NTU
10.0NTUs 10.0NTUs
1.0NTU - 1.0NTU
10.0NTUs 10.0NTUs
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NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

lo-

Weather < $© 5Ulmj

Date
Personnel Ke, ne g ,3@ ched 4
Well EW2' | IW-3 | 016461 | MWZ | MWA4 | IW-1" | MW-1" | EW-
NA ; 1**
DTW, feet N3\ [7.10| 794 334 |9.05 |74%|3.30 4.40
DO, mg/L :
9/ .L‘7 ,‘35' .j‘-{ ¢77 ‘Q,L'i l ' s f
pH ' . |
2,13 |2:52 (27 3.1 |%.71| | _
ORP, mV ; , ' :
" 520.%|516% | Hop, |, | 2244 | 2SS ) .
Spec. Cond., ) O B
o 1293|1576 |(.LB3{1-6Uq | M0 | .
YSI stabilization ‘
|_time, minutes K1 720 |21 |20 15
*Recorded from in-line YSI meter. ' ) . T
** Test only DTW
. 2 Temp;2C—_ ec. Cond., mS/cm DO, %
In-Line YSi Meter : o . :
{ (from extraction'well) | - mj)\ — 5, 7
- 5 i N
Extraction Well ﬂow rate ‘Run meter .
Rate, gpm 3.2 Z2.77 Reading ¥
| Totalizer ol o\ Time of day
Time of day 105”1 17 . ’ e
Pressure Gauges. / PI 1 (fllter influent) P1-2 (post-filter) .| P1-31eﬁ¥q@ht)
' Reading, psig. s 1.5 O R ] O
Chemical - | Tanklevel, .| Tank level, ;Purhp strgke Pump Speed, | . ‘Pump rate,
Feed “feet gallons setting, % . " % = GPH-
e start | end | start | endof | start’ | endof |- start | endof | stat | end of
’,‘ of | of |ofday| day |ofday} day"| ofday| day | ofday’| day
| B day day C[ N (PURRINE AR _ . -
H202 g4 , 2.0 L pid Y-S 4
Normal settings: H202:pump = 1.33 GPH Z!\ 1S0 : Lo,
{ Maximum-pumps output capacities: H202 pump = 4OGPH .
Chemiéa! tank | Laetate 82Oy gal solution add: | gal water added:
refilled?: ~ : =
N 5735mon5
Chemlcal Feed Off: Time Stopped: | / /: 00 | Time Restarted: | (7:4p
Filter check (YIN): ( hanged Sllal e v v
Samples |CEE - Ollp ~ L) = HYD - 64

; ‘CoIIeCted Qgp Ollo= Gaa) - nwz- Y

NOteS C«B AY SNV, br@ﬁg
M\bﬁtd‘i@bma o .4 ML/M\n
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NAS CECIL FIELD

SITE 16 PILOT STUDY
’ DAILY LOG SHEET
Date (a/ l O( 200% Weather - Sunpu_ . BO°
Personnel 55!3\0 Dachne : -
Well EwW-2* | 1W-3 | 016-461 | MW2 MW4 | IW-1* | MW-1** | EW-
. 1ti
DTW, feet
DO, mg/L.
ORP, mV
Spec. Cond.,
mSicm
YSiI stabilization
time, minutes
* Recorded from- in-line YSI meter.
** Test only DTW
In-Line YSI bMete ¢ Temp., °C Spec. Cond._, mS/cm DO, %
(from extraction well)
i . .
_ Extraction Well flow rate Run meter
Rate, gpm [9) Reading
Totalizer LoD Time of day
Timeofday | 6720 '
[Pressure Gauges. | PI-1 (filter influent) P1-2 (post-filter) P1-3 (effluent)
' Reading, psig _ ~ — ' —
Chemical Tank level, Tank level, Pump stroke Pump Speed, Pump rate,
Feed feet gallons setling, % % GPH
P stat | end | start | endof | start | endof | start | endof | start | end of
e A . of of |ofday | day |ofday| day |ofday | day | ofday | day
T ‘| day | day '
H202 ~ | ~ |45 /45 ' OFE OFE
Normal settings: H202 pump = 1.33 GPH
Maximum pumps output capacities: H202 pump = 4.0-GPH
Chemical tank | leerctate™ 2 Up gal solution add: gal water added:
refilled?: : - :
_No | |
Chemical Feed Off: | Time Stopped: | | Time Restarted: | A/A
Filter check (GIN): 30 o
Samples | AJONE '
Collected , : _ .
Notes: SYSTEM 1S NOT PumpiNG- POSSIBLE Ahob Lsm
wiUTH — CXTRACHOM (D1l ~
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NAS CECIL FIELD
SITE 16 PILOT STUDY

DAILY LOG SHEET ,

Date (- //° o0& Weather - R U

Personnel D <

Well Ew-2* W-3 | 016-46l Mw2 MW4 IW-1** | MW-1** EW-

’ ’ ‘ ‘ 1**

DTW, feet | L ' | '

DO, mgit : B ~ 1 = ‘

ORP, mV B

Spec. Cond.,

mS/cm

YSI stabilization

time, minutes .

* Recorded from.in-line YSI.meter.

** Test only DTW :

In-Line YSI‘Meter Temp., °C _Spec. Cond., mS/em. DO, %._

(from extraction well) /U /\/\ 1o A AL

gt : -

: - Extraction Well ﬂow rate ; Run meter
|Rate,gpm | 2.6 . Reading /65360
[Totalizer |GIGOZ 1. 1 [Timeofday _/Se1
| Time of day /50@ i ' ' ;
’Presksure' Gauges. PI 1 (ﬁlter mﬂuent) P12 (post-felter) P1-3 (effluent)
“Readlng,psng; i /2 ‘ 13 | 7O

Chemical e Tank !evel 4‘ Tahk Iévét 1 Pump stroke | Pump Speed, | Pump rate;

Feed o feet | Qallons , settingg% | % . GPH

S , start | end | start ‘endof | stat | endof | stat | endof | start | endof

v of | of of day day ~ofday | day |ofday | day |ofday| day

e d,ay%j‘;: d,ay e e B

*H202 40 ]

Normal semngs H202 pump = 33 GPI—' i

' Max»mum pumps output capac:ttes H202 pump 40GPH i ’ :
‘ Chemlcal tank; %Uel gal solutlon add: [ gal water added:
| refilled?: f DO nD 0t ¢ s , e S o .

‘Chemical Feed Off: | Time Stopped: L 'Ii,Tﬁime Restarted: ; i ]L/ S

Filter check (Y/N) \}{ B _{Uo

o Samples |
| Collected |

' 'No'tes:?k o




Location 5‘&& \{0 sﬂ’swy\ i Da(e é"/ 7 09
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NAS CECIL FIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

Date | T-- 0% Weather - Sunnus QOD
Personnel __ Kevin (e CHERY ' 0 . |
Wel EW:2" | W3 | 016-461 | MW2 | MW4 | W-1= | MW-1~ | EW-
oTwieet 14,26 [4.20 | 7.0 [BM0|7.93(T7.08|B.04 [T.02
pO. mal A5\ |,50 [1:03 | «D ~
PH 3.09 [5.03|2.4,312.195 |3.63] — | ~ ~
ORP, mV : ~ - N —
" 242 P06 [39,, 52401 257, | ~ |"—
mem 11 1A gz T 3ud | ~ | — | —
ime, minuies |14 |20 | /57 |70 |/5 | ~
* Recorded from in-line YSimeter. ~
** Test only DTW . :
bl-n-L.i ne YS! Meter _Temp., °C__| Spec. Cond, mS/cm . DO, %
(from extraction well) 25.7% ‘ | 57 IS "70
7

. Extraction Well flow rate \4"' Run meter _
Rate, gpm \. Z 1.2 Reading CPNVM )
| Totalizer 23618 B Time of day iI02&
Ti'me of day | o’z.'«\ /12 (2 ‘

[Pressure Gauges

_PI-1 (filter influent)

P1-2 (post-filter)

P1-3 (effluent)

'Reading, psig- (g Z
.Chemical Tank level, Tank Ievél, Pump stroke Pump Speed, Pump rate,
Feed feet gallons setting, % | % GPH
BN start | end | stat | endof | stat | endof | stat | endof | stat | endof
,,;i of of |ofday | day |ofday | day | ofday| day | ofday’| day
S day | day - . ‘ g |
H202 [Zo [\ 20 T .35 .37
Normal settings: H202 pump = 1.33 GPH : . Tk 579,
Maxxmum pumps output capacities: H202 pump = 4. OGPH t o ¥ O : ’9: )

'Chemlcal tank Laeta%eu‘ & gal solution add: gal water added:
refilled?:. , .

Chemlcal %eed Off Time Stopped: | J/p'S | TimeRestarted:” : | [I1 75
Filter check W)N). St Cwan - ' I

- | Coflected |

Samiples

CEF-Dl - Gl ~EWZ ~ 0l

EF-Ollp. G- Mbuz-— O

CEF-Olp -Gl ’:"él;ws_gO(a ;




TE| reretennusie. - YSIEQUIPMENT CALIBRATION SHEET

" PROJECTNAME: . Site 16 PilotStudy __INSTRUMENT NAME/MODEL: | YSIS56 MPS .

| STENAME: © Stets . _ MANUFACTURER: ' xsi

PROJECTNo.: 112G00748 SERIALNUMBER: OWDlongdl

Comments




[TE|eratennus . EQUIPMENT CALIBRATIONLOG

PROJECTNAME: Sit616PllotStdy . INSTRUMENT NAMEMODEL: . - _Turbidimeter

SITENAME:  Ste16 .~ . MANUFACTURER:  _ _HF Scientific, Inc. .

PROJECTNo; 112600746 .  SERIALNUMBER:  _ 7007104 13D

striment Readings




Date .1 "7'0%

Location S\TE o~ 6&!61‘?(\’\
Project/ Client A0S, NYAN N~

Ceciy

SameLe AuD  Evalusre

Location S‘TE Lo ~SYSTEMN

Date 7 ‘7“0 .S

Project / Client U.s. Nauy - CECILFTEJ,D

SAMPLE + EVALLATE  (CoaT D)

1020

PERSOMNEO Keuting ldacmt' Poe. teve. D
ITRULK, | 2001 F-250. . |WestHery SvwuY
..PﬂQ@Eﬁsuaﬂ . 70°

oug , 3 (WELLS, TEST (&Ll
 PARAMETERS.. PasD | CHECK| SYSTEM.

020 Xy o siTE,

Qw e

BECAS _CA

Deraus.

e - SEE  EreELD

flon)  SHEETS R

LKW :%E}Fm

G RERINIES |

RE ucrﬁ____.,_'.«..'_

\@(ZATN 6 |

G- Da,.l-‘—,lf._1 ]

O IKw REGINS £
o SAMPLEA
7

EYTING. e A |
G WELLS

- SeE

ELoe) |FR DEZaES

, SIART._IShe . BAOoE ume
W-M2- Olo 6829 10889 | 6900
A 109710937 0940
0. 1O 00T /010
_ AAmeLES &V LCE,
SARNPLLS| TO RE ANRLY ZED Folk

voes (Haweemate) , Toras FE v M,

€D Fe A hnu ‘ X

- DIGSOLY

J

| - Sk
- SHEET| &
10rY STEM . PUD..
NP |SPEED
i a1 zm\i'm‘ugfﬁ
LSICOLE Anou
RAEIAE [ AIDECT
W25 D\(f> 118 9 AN
EACE,
i4po ..o ||




NAS CECIL RIELD
SITE 16 PILOT STUDY
DAILY LOG SHEET

Date -{ -'\k\-'O%f Weather §me,; % ’{—D
Personnel { LCE el U /;'
Wall EW.2" | IW-3 | 016461 | MW2 | MW4 | IW-1~ | MW-1= | EW- 75
DTW, feet SR SRS T I = — cfi\
oths| [24(782/594 [7.94 e
DO’ mg/L - - T 7
o 1 L |@ §1 elo ‘ , N
pH BENC (e ; :
, 51207 {233 340
ORP, mV ot | ' e
252329 | 45.1 (2D
Spec. Cond., g e
mS/cm
YSI stabilization
time, minutes
* Recorded from in-line YS) meter Q
** Test only DTW =~
In-Lins YSI Meter Temp.‘,k °C__ Spec Cond., mS/em | DO, % \“'
(from extraction well) 25, %6\ i 2 2 Z ” \\\
i D
~ Extraction Well flow rate : o L Run meter : %
| Rate, gpm | \.lp o ot R Roa ng . [WUd0.% ~N
Totalizer 284 1 ; ‘ Tlme of day ; ‘ Oq 27 : \:}‘
Time of day Tﬂ'ﬁb : e
[Pressure Gauges PI 1 (mter mﬂuent) ~ P1-2 (post-fllter) _P1-3 (effluent)
' Reading, psig | | . 1t ,
Ch'emiCaI ‘ Tanklevel, | Tan’k level, * Pump Speed, Pump i'aie, i
Feed feet | gallons % ‘ GPH- b
P stant | end | start | endof 1 star start | endof | stat |endoty
4 , of of | ofday  day | ofc | ofday | day | ofday | .day: |
, Jday lday{ . | . | b o P F I
H202 A0 13% & <10 |9 |373L]
Noimal settings: ' H202 pump =1 SQGPl- ST i 3 T Q/ml
! Maxtmum pumps output capacmes H202 pump 4OGPH i T

Chemlcal tank | Lactate ‘ 'gal solutlon add ' “gal water added:
Chemical Fegd OF.__| Time Stopped: [ Time Restarted: /435
Filter check@jN) - K ¥ g 3

Samples ik e e

Collected ﬁ B

Notes:




TE| reta rechnUs, nc. 'YSI EQUIPMENT CALIBRATION SHEET

PROJECT NAME : Site 16 Pilot Study e INSTRUMENT NAME/MODEL: | YS| 556 MPS

SITE NAME: Site 16 N i ___MANUFACTURER: YSi

. PROJECTNo.: 112600746 ) SERIAL NUMBER: OID nnad)

Date ~ Person | ‘ Calibration

" of Performing sMe:;'lﬂS: g':;::;: Instrument Readings  Standard
| Calibration | Calibration § == "} =" ; ___| (Lot#/Expiration Date) __Comments

$| KW |owiem]  |40S |4.00 |eedhés.\.oq

—F A , , — |CoW .

e L L 1 0% 100 [eedtesron

r e - + T PR o —

Cond. |HESENY | L34 |\ [ewose oy ng
. = R Lot# N

pH@ | 61f14]0% | o (,701

| Temp. C | | : : Exp.Date:
: - ; « —T" = T LoFGE7S G
o gl 0 | | | 7w [7400 B8R e
- ; ;L Hn ' § Cot#
Exp.Date:
- - e - T Lot#
: pH‘~(4) ‘ . ‘ o ‘ ‘ Exp.Date:
, : 4 0 T ' Lot#
PH(10) | (S - ‘ ' Exp.Date:
- b ; ; ‘ — ot
DO s : E o : Exp.Date:
A : NG T , ; Lot#
Cond. : 1 : ' ‘ . |Exp.Date:
: 1 SRS E ~ : - jLot#
’,.Temp.‘ °C , . , .| Exp.Date:
‘ ; ’~ e ¢ - — ~ ‘ Lot#-
_ORP B R j : Exp.Date:




s < 1 x bl r g ¢ Y

% Location SIT'E ‘(D' 6\($f€m Date 7 H O% .'; Locatlc;n 5' “_’_- “g_ SYSTE“) Date7 i~[ Y- 03 »
Project / Client MMM‘_EJQJ}____ PYOJeCt/Chen‘I us A IA\J \( (-, ECIL CrzeD ‘
SNSTEMN O EOL ™y L DGt CRECK (WL Renpipes

I . _ A . PeroDVMEL; | rﬁwb Ael) et
1230 | Kewinl | LoR\QHERT | AT SiTE e | TRuO. Zp01 B-ZSC |
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